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Timestamp Reset Presence Data ASCI =]
15.45951579. Reset Pulse |Presence Pulse |CC 44 .D

15.46411639.. |Reset Pulse |Presence Pulse [CC BE A6 01

15.47211611.. |Reset Pulse |Presence Pulse [CC 44 .D
15.47671672.. [RESEt Pulse | Presence Pulse [CC BE A6 01
15.48471644.. |Reset Pulse |Presence Pulse [CC 44 .D
15.48931704.. |Reset Pulse |Presence Pulse [CC BE A6 01
15.49731676.. |Reset Pulse |Presence Pulse [CC 44 .D

Reset pulse: & ¥ % {f o

Presence pulse: =i ¥ "% fbr, {5 m %ﬁ#&"“?ﬂ‘ﬂ °
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3-Wire
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AR

Time Div= 10 us.

2219 us 32.19us 4219 us 52.19us 62.19 s 7219 us 82.19us 9219 us 102,18 us. 1219 us|
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!

1
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J=
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7-Segment

= BB+ % (Seven-segment display) 3 ¥ * &g T #cF 0%

=h
4y
Rl
™

o

W s kA 10 eI, LD S RAEAE, 5 - B v

T gk oo
Digit A| B|C|D|E]|F]|G
0 ON | ON | ON | ON | ON | ON | OFF
1 OFF | ON | ON | OFF | OFF | OFF | OFF
2 ON | ON |OFF | ON | ON | OFF | ON
3 ON | ON | ON | ON | OFF | OFF | ON
4 OFF | ON | ON | OFF | OFF | ON | ON
5 ON |OFF | ON | ON | OFF | ON | ON
6 ON |[OFF | ON | ON | ON | ON | ON
7 ON | ON | ON | OFF | OFF | OFF | OFF
8 ON | ON | ON | ON | ON | ON | ON
9 ON | ON | ON | ON |OFF | ON | ON
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A/D Converter

A/D Converter (Analog-To-Digital Converter), # 5 #f vt #iciz g% % o

8K T
A/D Converter £830E x
BETE
o, EEmTE HREETE
33‘/ Data Channel
SN 8 Bit 5 COESEsEx Sy Ha

Channel Start From

A2 =
[v] CS(OE) Channel

Al :

[v] €Lk Channel

AD :

Ramp Function

AT

Step Function

L R A 0 B Rl -

EHEE
[Jmse First []2's Complement [ &2 =T FEES R R A TIEE 8 T AYADC )
chip Select Edge () Active High (@) Active Low LT (1035 -
Data Edge (O rising (@) Falling TR (L0 0
EHER
@ DATA [ | |
iR
i sEEsReEnE
A E SRR
SEfETm R ™ FEEREER >
piFica EE HYiR

Data Channel Start From: ADC T # B 452 3 3§

CLK Channel: ADC z CLKIN i i

CS(OE) Channel: ADC z Chip Select i i
FHEAADC PRI A, ¥ E# D Fl 5 4Bit - 32Bit

MSB First: 7#d MSB R 4,35 % LSB

2’s Complement: * = 4 #icis % k2 T4

Chip Select Edge: % Z_Chip Select Edge,

>

R

):‘QI:

% Active Low

Data Edge: % = 3 # 2 j§# /h, FE% = Falling Edge
WA PFR(X)-FR(Y) o R L Xih T 5 Y fhend SUE

Ramp/Step Function: % Z_# 43 B> 3¢,

e ERY M
@7 FRBA B bl B3 Y Bt TR

v

= Ramp

S PERERZEAEL Y R

13
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Bl ES Y TR
ﬁlﬁ_f_rfr: ?iﬁé@?]?* Y $her b [T R

ARET G T B T R g R 0 TR BB MRS B IF P T
(ADC.IXY), 3% 5t o i - 7 b i 3 el 2 R T AR AL R B A
AR E TR G A AR (N law) 2 b B & - ADCUXE TR R - b o BRI A RGP
a4 ADC.IXt B 351 (7P 4T L B AR TF o

A5 5
% % 8 bit F# % A&, CLK/CS:

‘Tlme Div=20us 429 ms 431 ms ) 2 5 z 4.4:' ms. 4.46 ms 4.47 ms

07 09 0B 0D:OF 11 13 1

517:19 1B 1D 0 01 03:05 07 09 0B OD:0F 11 13 15 17:19 1B 1 00 01 03:05 07 09 0B OD:OF 11 13 15 17:19 1B 1

—

4649, g‘#ﬂ[lus 4665, .J;#I]Uus

el Y( [0us r:! (Qemrmme [ Ja v
| Sample DATA =
.261400000.. |03

Iy

S

.265400000.. |0S J

Iy

.269400000.. |07

I

.273400000.. |09

S

.277400000.. |0B

S

.281400000.. |0D

Iy

.285400000.. |OF

% % 8 bit FH T A, CLK:
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Time Div= 20 us.

UUULLLLUT MUUUU UL UL UL UL

o i L | \\lﬁzéﬁﬁﬁmfi Fl A v
 Sampe DATA (25C =l
3.401520000.. |13
3.405520000... |15 J
3.409520000... |17
3.413520000.. |19
3.417520000.. |21
3.421520000.. |23
3.425520000.. |25

15
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Accelerometer
Accelerometer(AccMeter)®in 2 47 =7 5 SPlIiE A /4 & ﬁ;—] dende g B 3R A T

ST LR S 002 AR AR R

F 8K T
AccMeter £E5/22F %
2857
T BERE S EERTE
= Cs AO : CS |Activelow Vv
ak A1 2 o1 [tHE |
so1 p2 00 | FHE o
so0 A3
BE  AIS326DQ v
4E Full-Scale |2 | G
BBTRE
[ ] e B:aFRE00-EHHY) x. [ v [ ]z
[]EPSaReS
SHEFHE BB (N-|jo JFRI(N+|o
RRZEEE
RW I[ ] v M5 (] v
Address |[ ] v Data | ~
ax;ip 3]
ﬁ BIEE SRV
M RRRATE HEHME
ZEHEEEE EEREE v
s =

HWER T
CsS: Chip Select, /45 % CS %ri= 5 Active High 2 Active Low
CLK: Clock
SDI: Data i » #rix, Jf4p € i Clock et =t &8 7F W P 7ot
SDO: Data @ &1 %rix, JF4p € B Clock sk =t &8 7 f g5 3t

FHL: EF Ak R IC 5L

44 Full-Scale: % # f2 /8 B 4~ P¥ = Full-Scale

BErRE VAR FAMPUREFfcE R BiTd @Qﬁ%}mﬂ it
PR EAST B EC/BE P nk - fiiE

PE TS BRI, Bt S £255 X A
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SRR
1O 248 3 i

g 7

= 9223356 5 9223356 5 0223356 0223356 5 0223356 5 0273356 5
Time Div= 20 us L | i i
T i T !

o0F ! F8 !

9223356 5 9223356 5 9223356's 9223356 5 9223356
! !

00 33

A 3D_INT1

AccMeter

EEEE [ . ;
oo Vol 19y (leswame [ A v
Sample RiW MS Address Do D1 D2 D4 D5 D6 D7 \d
223356.11. Read 01 27 OF 00 01 00 S 00 38
223356.09. Read o1 27 OF 00 01 00 F8 oo 33
223356.07 Read o1 27 OF 00 01 0o FB oo 34 J
-9223356.05. Read 01 27 OF 00 00 00 FC 00 34 |
Read o1 27 OF 00 01 00 F9 00 37
Read o1 27 OF 00 01 00 F4 00 3B
Read o1 27 OF 00 03 00 XA 00 44

=3

RFFRFG Ay +
3

U Est

Time Div=1s 9223350 5 9223358 5 9223357 5 9223356 5 9223355 5 92233545 9223351 5 9223351 5 9223350 9223349

» 30_INT1

AccMeter

I

w

(I
i b
BB A < . ‘ ‘ »
wen JeuX i B \memawz [ A v
Sl | RW | ME Address | Dm AwX | Ao ¥ Az E]
223360.84.. OUTZ_H(2D) 40 1.0006 J
-9223360.82.. [Read |01 STATUS_REG (27) oF 1
223360.82.. OUTX_L(28) 00
-9223360.82... OUTX_H(29) 02 0.0316
-9223360.82.. OUTY_L (23) 00
-9223360.82.. OUTY_H(2B) F6 -0.1566
-9223360.82.. OUTZ_L(:C) 00 |
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AD-Mux Flash
R D)X ) ?Mig?l s 3 A 5 Parallel( 71)2 Serial(B 71), d ** Parallel = ;% cr%ri- #icif
Flut K- Address £ Data %riz & * F_*F Mo AR, A G - s Rl

T % AD-Mux Flash -

F 8K
AD Mux Flash £8/32F X
IEERE Configuration
;?:/- Amax A22 | ADQ[O](LSB) | 2 Wait State Burst Length
o - 13th v Continuous v
O Bahgs RDY Polarity
@ BEES m high ~ RDY active
Burst Wrap Around with data v
Flash Yes b
A CEE o B 2 T | pee=s wEe
OE# [a29 2] ax A% = (]D o EBIEESRHE
= B e i ) || e wune  Ewam
=117 ZE R 224
PSRAM Burst Address _:l = '
[“]has PSRAM LB#p rgg— < ERuE EERLEE +
] Read Data
CE#p A% (2 g o — _
R o [T
3% TEE BUH
Amax: X Z_Address ¥ri=ch#cg, € Fla FED G TR oo
PR/ p T & EHp HERPE, ¢ 7K LADQ[O](LSB), H i iEAeit € p B o

. 2
ﬁ‘i)
FEED A, MFRT S ERETER

Address / Data Bus X

ADQE]  [a7 = ADQEl  [A21 2 Al6l  [a0 2] ARG [0 -
ADQI]  [a8 = ADQEl [azz 2] Al [ar 2
ADQ[Z  [a15 = ADQUO] [ag 2] Al [a2 [£
ADQES]  [a16 =] ADQM] [A10 ; Apel a3 2
ADQM]  [a17 £ ADQUZ [air 2] ARl [ad 2
ADQES]  [a1s 2 ADQU3] [az 2] AR [as 2
ADQEE]  [a19 = ADQ[14] [W: A[22] [a6 =
ADQI7]  [a20 =] ADQlis] [A14 2] A[23] EIE

Cancel

Flash: Flash & * a4 %ri o
PSRAM: PSRAM i¢ * crfp#|%riz o 38> MCP ¢ e P53 Flash 22 PSRAM, % 3 £ has
PSRAM FF ¥ [p B ¥ PSRAM s 47 o
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Configuration: ¢ ** AD-Mux Flash # 12353 & £ 3k T AP B 58, BHEA 7 RIFE-A D)

—
N

PEEL R R AR PR R A, R A R ¢

T H R

P!

Time Div=10ns

P Address/Data

AvD#
CE#

CE#p

cLK

CREp

LB#p

(=3
RDYFWAITp
RESET#
UB#p

We#

FB_RIESOF

A Al [T = ‘\f;.!@ﬁﬁﬁm Fl A v
Timestamp Device Description Address RiW Do D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 =l

‘ 2.066000000.. [Flash 033830 Sync.Read 4010 |E92D |0017 |EBOO |FFE7 |EBFF |FFD4 |EBFF |FEBl |EBFF (4048 |ES9F |0800 |E1AO |1000 [E594 J

| 2.358000000... |PSRAM 023800 Sync.Write F213 |EBFF |0020 |ES9F |F211 |EBFF (001C |ES59F |F20F |EBFF (0018 [ES59F |4008 |E8BD |F20C |EAFF

| 2.588000000... |[Flash 033840 Sync.Read 0820 |E1AO |1040 |E201 [1003 [E381 (1000 |ES584 |0000 |E350 |FEA6é |OBFF |FEA7 |EBFF |0800 |E1AQ

2.880000000... |PSRAM 023810 Sync.Write 1801 |00OF |1D0O1 |OOOF [1901 (00OF (1AO1 |00OF |1BOl |0OOF [1COl (0OOF (4010 |ES2D |0017 |EBOO

3.108000000.. [Flash 033850 Sync.Read 1004 |ES594 |0820 |E1AO [1C78 [E201 [1FCO |E381 |1004 |ES84 (0000 [E350 |4010 |08BD |FESC |OAFF

3.400000000... |PSRAM 023820 Sync.Write FFE7 |EBFF |FFD4 |EBFF |FEBl |EBFF (4048 |ESS9F |0800 |E1A0 (1000 (E594 (0820 |E1AO |1040 |E201

| 3|.63000OOOO... Flash 033860 Sync.Read 8010 |E8BD |0000 |8001 4008 (E92D (F7AD |FAFF |0003 |E350 [2000 33ACi 0003 |33A0 |4008 SEBDJ

= = 1]
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APML

APML (Advanced Platform Management Link) % ;&3 2% 4 AMD #7412, APML Z_
- #8475 *t (out-of-band) P R E LKA LT LR PH], SR OPEFEG P
Opteron d2 H L & 4 & & o

S8R T
APML €212 T X
L8ITE EREEE
N, EERE
2% (]D Command [— <
SCL [a0 2 Address [ <
SDA IA1 = Write / Read Y
Start / Stop / Sr 1~
VR ACK /NACK D -
[[] 7-bit addressing (Include R/\ in Address) PEC /Byte Count /Word | R
Data E—
[CJeec
[ zmesEn
i EEE
A A FRE
FERAIVE HRNE
e RAEEE v EEREE v

b BUH

HERET KTFRP L, & Basls, & 848047 Rl i Hil o

7-bit addressing (Include R/W in Address): %871 8 =~ % & == #b(7 2~ § A& (ht 4
+ 1 =~ Rd/Wr) -

PEC: :£# Packet Error Check -

BRI A PR £k T L TS S chgean o

Acute Technology Inc.
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AR

us 400 us.

Time Div= 50 us. Aml us »zsnl us,

|
AddrSB_TSI(4C)

4 APU-SIC

e Yeus)( [emmams [ - AV
e TERT Value i i j
~479.960000.. |SB-TSI (4C) SBTSI_x01 (01) CPU Temperature High Byte Register
Ops SB-TSI (4C) CpuTempInt (07) CPU Integer temp. 7
49,51592500.. |SB-TSI (4C) SBTSI_x01(01) CPU Temperature High Byte Register
49,99588500.. |SB-TSI (4C) CpuTempInt (07) CPU Integer temp. 7
99.51181500.. |SB-TSI (4C) SBTSI_x01(01) CPU Temperature High Byte Register
99.99177500... |SB-TSI (4C) CpuTempInt (07) CPU Integer temp. 7
149.5077000.. |SB-TSI (4C) SBTSI_x01(01) CPU Temperature High Byte Register
=l

Acute Technology Inc.
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BiSS-C
BiSS-C(Bidirectional Synchronous Serial C-mode)if 3+ % & — i d ¢ & Ic-Haus = & #7
- AERNIFIRAHE S AT, BRI, Ee, iR P EE

W X, AR ApE 1 EAEE SSI mn e R o e A L R R B R T

S8R T
BiSS-C EZET X
RERTE ERZERE
;?:/MA [a0 = s |A1 (<] (]' Ad/ADR [ -
Type of data 'Single Cyde Data v S . v
Serial data length (bits) 5
Data/Cmd [:] i
Flag/IDL/ID
BOELEE CRC B -
e EEESIAEEE
HAEE eERRSE v Read/DS [ o
HFNE | EEREE = Write/IDA

me | [EE ]| wH

MA/SLO: X Z3t 5L i

Type of data: % = & f2#5 744, 7 = 8% % - Register Data-CDM, Register Data-CDS,
Single Cycle Data.

Serial data length(bits): 3% < % Single Cycle Data p# e L & & o

Acute Technology Inc.
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AR

Hme B EAite 1732 ms 1732 ms 1732 ms. 1732ms 173.2ms. 1782 ms 1732 ms 17321 ms

AR = il

ittt Jes llee B

Sample CTS ID{DS) ADR(CMD) RW Do D1 D2 D3 D4 D5 D6 D7 Dg D9 DI0  Dit Di2 D13 Di4 D15 =
119.0656250.. |1 o OF Read 00 40 80 80 00 oA (00 82 00 00 00 00 00 00 00 00
3059250... |1 0 1iF Read 00
233.1228400.. |1 o 42 Read 2c oc
262.5506200.. |1 0 78 Read 4D 48 55 20 00 00 00 00
317.3331600.. |1 [+] 76 Read 1F 00
347.5357300.. |1 [’} 7D Read 00 00 00

Acute Technology Inc.
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BSD
BSD(Bit Serial Device)id 3t 2 &~ f¥r4] 6, 1 & * &

(a8

AR RRZERE
e [0 EH @@= [ -
Address “:] v’

Bit rate iAAUtO bl pata “: v—.’

ERIESE
ﬁ EERSTRIEEE

HEARINE  EE RS v HRNE  sEREE "

LB BGH

Data: =% %3t 5Ll i
Bit rate: gL i@ ﬂl,?']ﬂ R

PRI}

e 207.96ms e 29196 ms 203.96 ms 205,96 ms 297.96 ms 299.96 ms

30196 ms 03,96 ms 305.96 ms 307.96 ms

Salve Addr: 6 Register Addr: 9 P1

EEE i ]

e Yo [loe MY eswams 7] A
Timestamp DIR Salve Addr Register Addr Pl | Data P2 Ack

190.8714000.. |Master 6 2 Ok

290.8838000.. |Master ) 9 Ok 01 Ok

390.8650000.. |Master 6 2 Ok

490.9086000.. |Mastexr 6 8 Ok 6a Ok

590.8740000.. |Master 6 2 Ok

€90.9072000.. |Mastex ) 9 Ok ['38 Ok

790.8986000... |Mastexr 6 2 Ok

24
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BT1120

BRIATARTASG 5Ll o

BT1120 #* »* HDTV 13 ,uﬁﬂfiiﬁ-§ljiﬁi§ﬁ;i, AR LHDTV A A Z F&p 24w
B te 5 S lcfelicdh P BB S8, £ F 9 T AR E 5 WA S 5 60, 50, 30, 25, 24Hz(:%
7, 7, AaE), Bi78 1125, 3 »x{7# 1080, M@ F W & E B 2 F 5 P4

B -G R AR el FH LT HRIVRA -

BT1120 8= X
BRIE S ER R,
:?\/ iEiERTE i) FEE A E
e A6 v SRV \: v\
Data0 [a0 | []Quick Setting YA/CA \: v\
Datal | A1 YD/CRD \: v\
Data2 | A2 CED \: v\
Data3 | a3 YCR/CCR \— v\
Datad | A4 EAV \: v\
Data 5 AS
N *Efjfﬁ T S R
e E #RVE
Data 7 A7
S ) v EEEEEEE o
Stream Y stream w
W [ mE | EUE

WEPR T X TFPRS L CLK~ & 7 Data0-7, 4% B iBEL 47 & il i L,
Quick Setting: 4 % & Data i i 3k €_¢ p # vE3,
Stream: Y, CB/CR stream

Acute Technology Inc.
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AR

Time/Div = 5 ns, ¥ 3
Acquirec: 202332 046 69,61 ms E 69,61 ms 69,61 ms 69,61 ms 0 0 9361 rrl|5‘. o i | 8851 ms m
SAV(‘US)ED YA{0269)80 YA(UZE@)EU

H LI
YAQDZETIB0 G021

4 BUS_BT11

ax
Jeus) BUS_BT11208T4120) _ ||

\[EEFEm [ ras| Re A

Timestamp SAV0 SAV1 SAV2 SAV3 DO D1 D2 D3 | D4 D5 D6 D7 YCR/CCR EAVO EA

51 -99.612027... [EE 00 00 D

52 -55.612ms YA[0265 : 0. 80 B0 80 80 80 80 80 80
53 -99.611546... Ya[0261 : 80 BO 80 80 BO 80 80 80
54 -99.611892... ¥a[0253 : 80 B0 80 80 B8O 80 80 80
55 -99.611838... YA[0245 : 80 BOD 80 80 BO 80 80 80
56 -99.611784.. ¥YA[0237 : 80 80 80 80 B0 80 80 80
57 ~99.611731.. ¥A[0225 : 0. 80 B0 80 80 B8O B0 80 80
5A -G89 . G11RTT.. YAIO221T = 0 /0 RO a0 a0 RO RO a0 a0

Acute Technology Inc.
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CAN 2.0B/ CAN FD
CAN(Controller Area Network):d 3t 2+ 80 & = d Bosch 7 L3 B » & P& _Fljg % *

WATAT B P AT SN R BB ER R T I M T P R E B H
ol ks ek o CANBUs # % ZF UL @ % > § & i #73) 5 CAN_H(High) 22
CAN_L(Low) @ fij st - CAN_H 1 #]:nf e CAN_L @ 5| hF L 7 % « CAN 4 & 1

v

4. 4 % Data Frame ~ Remote Frame ~ Error Frame -~ Overload Frame -

CAN FD (CAN with Flexible Data-Rate) % %3 7 CAN 245 ¢ 3 4v 7 sEE Foplag 5
FHLELFRT féﬁiﬁ%a‘ﬂf&_? i 64bytes 2 CRC17/CRC21 - i¢ {7 F L iéﬁi%lfé_ﬁﬂ

FHK T
CAN €215 T X
LT
—p BERE E3&h{E8 Data Rate
AN LRx) v| cani [a0 0.00 Kbps
(5 Kbps ~ 1 Mbps)
[ iER P aamaIE
CAN_L (Rx)
B e (0% e [ [y 15
BRZERE

(I. Start of Frame [—— RTR bit ™
Identifier ] v SRR bit I

Data length code ]~ IDE bit I -

Data (] + Reserved bit ]

CRC = Delimiter bit I -

ACK Slot I Error Frame D -

End of Frame I - Error State I

S EE
o REESONE
= manE ERIE
EEEREA - EEERE -
b BH
LERT

Acute Technology Inc.
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Differential: & %8 & U SL8 7], 5L %k p 3 fpr 4 B, £ CAN 3:15. CAN_H,
CAN_L - 73 %4 DSO {2 7 1-6 ¢

CAN_H/CAN_L: ¥ E &2 RIE T WA, & 54 Jog F(Transceiver) i 3% 1§ 16 18
FEEL o Tx: 5d o B(Transceiver)f# 3 i {5 e Tx & Rx BB 5L o

p & id ;3| Data Rate:

hpFiE 0 d 425512843 8 Data Rate ©

A
4
PESN

FRITAE B H¥ER P 2 DataRate KR & p f:fﬁ;*])‘ Data Rate °

w3F e Data Rate #= #l = 5Kbps-1Mbps -

FHEc CANFD # a0 fs, 7] DataRate ¢ %@, #7ript s s #-¢ p BB o
#hA5P BET AR kA 5 BT 2R 0 BB E CANFD # iy {8, %] DataRate § %
LA SPECE S L S N
AP RE
#% CAN HREREZFAH o

7
Time Div= 5 us 314.00 us. 319.09 us. 32400 us 32009 us 334.09 us 339.09 us 344.09 us 340.09 us 354.00 us. 359.00 us. 364.00 us
SOF BaselD:112 RTR:0; IDED  ROD DiLC:8 DAT.CD
4 CAN
1001 us
-
L Ty
SEERE SEE ‘ »
cHO0 VoV Prrrme—
et Je= e (A1 | [ammme[7] ALY
Sample Frame Type D DLC Data CRCHY | ASCHDsw) Information | Frame Dustion =
311.9600000.. |Std Data 112 8 CD F1 97 E1 01 SC 07 7D 38F5 PR Data Rate: 400 Kbps 282.46 us
621.9100000.. |Std Data 112 8 CD F1 97 E1 01 9C 07 7D 38F5 PR | 282.47 us
931.8700000.. |Std Data 112 8 CD F1 97 E1 01 9C 07 7D 38F5 PETRTTS | 282.46 us
1.241820000.. |Std Data 112 8 CD F1 97 E1 01 9C 07 7D 38FS PR 282.47 us
1.551780000.. |Std Data 112 8 CD F1 97 E1 01 9C 07 7D 38F5 P | 282.46 us
1.861730000.. |Std Data 112 8 CD F1 97 E1 01 9C 07 7D 38F5 ceeeanaal} 282.47 us
2.171€90000.. |Std Data 112 8 CD F1 97 E1 01 9C 07 7D 38F5 P | 282.46 us
=

Acute Technology Inc.
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Closed Caption

Closed Caption ¥~ &8 AR chfh = 2, ¥ 0% k2 F ~ FHE X FTASH I 4 »

NS

ig?, #2cF ¥ 1 i * Closed Caption f#75 B #--EF50 B fauin? dhe 3B %k o

S8R T

Closed Caption E25 T X

BERTE

=7 LugE a0 :

ERZERE

@

Clock run-in | [ | «
Start [ | v
Data [ | IB%
Parity [ ] v’

NELT
o SIEES AR
= HBAEITE HERE

2 L EERE v

R4 ®E | ECH

EFRE R LFRI b 6 BEA 47 & il i 3L o

Time Div= 5 us

845 845 1845 1845 1845 1845 1845 1845 845
1 L | . 1 n | L | | i | 1

E : Data:25

Data:14!

N4yl ndul ndul f4ul 1.4yl

e Yo loe MY esmams 7] AV
Sample Data Byte 1 DataBye2 ASCII =l
-1.86854060.. |00 00 __J
-1.83517380.. |14 25 -3
-1.80180700.. |00 0o
-1.76844020.. |00 0o
-1.73507340.. |00 00
-1.70170640.. |00 0o
-1.66833980... |11 28 o
- |

Acute Technology Inc.
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Codec SSI
et 3t N IRk 28 % (CODEC) #7i¢ * &1 Serial Synchronous Interface (SSI)

FLEL

K T

CODEC_SSI 28=E ped

BRI ETIERE,
—p IEEEE 1) R SRR

CLK CHO ‘ v|

RD
Data CH1 w “ | v|
WR “ | v|
ADDR “ | V|
? [ | |
HEE DATA ] B

o EIEEOITRTEEE
N HEATE SEHEUE

SE(ETERARE v REEREERE w

bz B

i

-S:%

R W RERI L el e b B A 17 kL i S o

!

Time/Div = 20 us, b 1.1ms |
B07.28 us 63T 55 us 667.83 us 69811 ug 72838 us 748.66 us 78894 us 819. 21 us 849 49 us a79. ?B us

; T ; : I n
AddrESSHF i Data:9F i —{ W AddrESS1FE i Data EI4

CODEC SsI

READ_Chi.c

READ_Ch2.c

BT B8

o, Yeus| READ_Chicsv(CODEC_Ss)) _ [Jgg [5 [ JEmmann [Jze=ma| RE A
Timestamp Rd/Wr Address Data
1 606.57us | WR 1FD 5F
2 804.875us  WR 1FE 04
3 1.002775ms WR 1FF 10
4 1.20068ms  RD 020 11
5 1.42463ms  RD 020 11
6 1.6538ms WR 1FD 70
7 1.851685ms g WR 1FE 00
3 2.049595ms  WR 1FF 20

Acute Technology Inc.
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DALLI

DALI (Digital Addressable Lighting Interface, #ci>+ 33 £ /i & ) & 4 % 307% I 14
P&t B 3 58 §-Bas e e RBP EAYE Tl R o> 2 o
DALI {5 2% % =gk 5 19bit, #jci=at 5 11bit, B 7 7 A £ 64 B2 2 B> ¥, 16 F 2t
RIHETIEB R - DALIf2ZH N T 4 @50 m B L AR QG L R R g
HR -

$HR T

DALl 82T X
L
= wemlo 5 @

B PRATAIE

ERZERE
(I. SRIEHBPEERUEIERE

Start | | v
Address || |
Command | ]
Response || | v
Stop [ | v
rknonn | R

A8
nn EEESFONE
= HEREITE HERAE

EEERIE EFHREE

A | [®me | | EH

LA @ 3% 2RI 1 i Sah it A BIRA 15 & il i St o
i A D, D+ A=

D-: &= =3 5f&its D-o

D+: # » s eni S4B fE 5 D+ -

Bodes [ B 0 RIa P AR o

A AR R AL 6 MR

Acute Technology Inc.
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RS §
— B 1% Bl

o HE71ms 12071 ms 12271 ms 12471 ms 12671 ms 12871 ms 13071 ms 18271 ms 13471 ms 136,71 ms 138,71 me
Time Div=2ms |

Start

!

1
CmdOFF (D)

A 10K102400

Sample Address Command Response Information Frame Duration ‘j
119.9000000.. |01 OFF (00) Bit Rate: 1.67 Kbps 15.10 ms
(31 OFF (00) 15.10 ms
o1 OFF (00) 15.10 ms
01 OFF (00) 15.10 ms
o1 RECALL MIN LEVEL(06) 15.00 ms
3.335800000s |01 RECALL MIN LEVEL(06) 15.00 ms
3.671600000s |01 RECALL MIN LEVEL(06) 15.00 ms |

SRR

Time Div=2 ms

Cmd:QUERY STATUS(A0)

A 10K102400

wrtn e [ee B [eerEms [ AV
Address Command Response Information  Frome Dustion =l

01 QUERY STATUS (90) 15.10 ms

04 8.30 ms

01 QUERY STATUS (90) 15.10 ms

04 8.30 ms

91.54570000.. |01 QUERY STATUS (90) 15.00 ms
91.56520000... 04 8.30 ms J

91.80150000... |01 QUERY STATUS (90) 15.10 ms |
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DMX512
d USITT (£ RUpI iy € ) 3 B 5 Ay £ 3413 8 o 1345 EIA/TIA-485 &4 %
BAHEcREE -

R Z

DMX512 SERT X

£ 25

Bahig8leaEs
BRER 250000

HEEE
e EEEAORE
JuL
= IR
& RRSEA v
ERIE
EFRLER v

i 3 % 2 Data: DMX512 5 4L

PR BRES: VERLT P FRLEF

it L

PRI}

W TR LA RE T, BCEAR S A FFRE S AR o

Hime Biv=50/us 381 ms 386 ms 391 ms

Data;BF | e | N

oty Yo llee MY Jwesmme [ A v

Sample State DO D1 D2 D3 D4 D5 D& D7 D8 D9 Di0 D11 Di2 D13 D14 D15 Information =
3.756850000.. |D[0:15] BF SE SR =5 50 Sp, F9

4.460850000.. |D[16:31] ag

5.164850000.. |D[32:47]

5.868800000... |D

6.572800000... |D ag c3 E8 B9 EE F2 AF

7.276800000... |D AD  |De F8 B3

7.676550000.. |Idle

Acute Technology Inc.
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DP Aux Ch

DP AUX CH (DisplayPort Auxiliary Channel), DisplayPort % #ic =43 4 & k& @
Auxiliary Channel R 4 psemid ig, * kg g ~ o fifofk i - 5 2 FI1MZE B @
gt o L3531 DP 1.3,eDP 1.4

SR T
DP ALY CH Settings >
Parameter Color
= m
Channel setting Request ||:| V|
T A [—
Channel |CHO S []show DPCD
S [—
S [ee—
i [—
Option | V|
A [ Y
Made DP _Aux w
Range
Startup transaction i
p Request k4 . .
—
Reply Timeout us From To
Buffer Head w Bufter Tail w

Default Cancel

Channel: * #if i
Show DPCD: 4 :£ t¢ &g-1 DisplayPort Configuration Data 3 3t
Mode: :iE# & f#45 co$ic;" DP_Aux/HPD/PWR

— -

Startup transaction: % %% - ¥ Tl 4t# 03| i

30

Reply Timeout: 3k %_timeout = pF ¥

Acute Technology Inc.
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AR

% & DPCD:
[

Time Div= 10 us

74.17 ms
|

74.18 ms
|

74.19 ms
!

742 ms 7425 ms

7426 ms

7421 ms
!

7422 ms 7423 ms 7424 ms
| i |

SYNC: Request;

i Addr: 00102

Lar%

05 2: DATA: 00 DATA: 00 DATA: 00 E‘:ATA' 00 STOP

DP_AuxChy {G'Z
a
AR Lﬁ
CH.00 “VErA” [t [ |
e Jes( | [eermme 7] A v
SYNC Command Address Len Data. Informatior, r
} 7 Request DisplayPort Write(8) |00102 0s 21 00 00 00 00
IE Reply AUX ACK(0) 0
|[7 Request DisplayPort Read(9) 00202 06 J
Reply AUX ACK(0) 0 00 00 80 00 CC CC
Request DisplayPort Write(8) |00103 04 38 38 38 38
Reply AUX ACK(0) 0
Request DisplayPort Read(9) 00202 06
1)
& - DPCD:
74.16ms 7417 ms 742ms 7424ms

Time Div=10us

74.18 ms
|

74.19ms
|

7421 ms 7422 ms 7423 ms 7425 ms 74.26 ms
L L L | L

DP_AuxChf

SYNC: Request;

| Addr 00102

Ler:l

05 2: DATA: 00 DATA: 00 DATA: 00 dATA. 00 STOP

=
aa

EERE |
cH.00 VoS 1 p — :
L | A Vv
[ ot I, \ L AR E' ) Las
[ Timestump Command Addess Len Data J Informatior] =/
Request DisplayPort Write(8) (00102 0s 0 00 00 00
Reply AUX ACK(0) 0 J
Request DisplayPort Read(9) 00202 06
Reply AUX ACK(0) o 00 00 80 00 CC CC

00202h Bit[0]

LANEQ_CR_DONE: 0

00202h Bit[1]

LANEOQ_CHANNEL_EQ_DONE: 0

00202h Bit[2]

LANEO_SYMBOL LOCKED: 0

Bl

16 B @32 R /p

http://www.acute.com.tw/ena/p3

product detail.php?cid=13&tid=30

Acute Technology Inc.
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F B & 47 Aux, HPD, PWR

Time/Div= 50 ms Fl 1.733= 205 44Zu=
260 ms E ! sms 100 me

P eDP_AUX

eDP_AUX Wav
POWER_OFF

4 eDP_POW "

DP_AuxCh |

3 ! i
| Hot Unplug Exgnt

4 eDP HPD

DP_AuxCh

4 DDI_AUX

DP_AuxCh

Channel

i
cHOo0 Vo .
gty JBus) Customized Report [T L |search Al Fields Textincludes

P — &DP_POW &DP HPD DDIAUX DDIAUX DDIAUX  IDLAU DDIAUX DDIA
State Event SYNC Command Address(h) Len Data(h) Descrip

1 -2.01855803s 5} Bower OFf

2 -2.01655803s &, Hot Unplug Event

3 -188.357385ms Request

4 -189.350845m8 Reply

5 Request 12 Write (0)

6 Request Native Write (8) 00€00 1 01

7 -185.179985ms 00600h Firmware/Software Minor Revision

8 -185.179%85ms [5]SET_DN_DEVICE_DE_EWR_SV:

9 .179985m3 [6]5ET_DN_DEVICE DP_EWR_12V

10 [7]SET_DN_DEVICE DP_PWR_L€V: 0

1 Reply AUX ACK (0)

12 Remueat Native Read 191 na2nn 1

Acute Technology Inc.
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eSPI

eSPI % Intel 7+ & 2 84 97 # ﬁ”f-@ﬁ%‘r‘%gi, g wh &3R5 - SMBus/ LPC/ SPI
Flash /&, 4% 3 i@ﬁ%ﬁiﬁ:&ﬁ o A2tk o B XRS5 Enhanced Serial
Peripheral Interface (eSPI) Interface Base Specification (for Client and Server Platforms)

June 2013, Revision 0.75.

FHR T
Enhanced SPI (eSPl) €152 X
%ﬁ?ﬁ cs# o [ sz [ | A
33/ et = = [ BRETHARIE S
: Ijoo A2 = o1 |3 = (a8 or B
o2 a4 o3 s [lg;-ﬁ s;nzgu; -
O] Aert |us > [ Reset 7 < D?ﬁ? - sﬁf
S T VWire S
[] ExAsENeE (]88 EC/keC AT
Response latchedon | Clock Falling o [[Jreduced Report
TRRIRTE Default Display v
1/OMode 3%3E | Single Mode v
Alert Mode 327 |From IJO[1] RUTCRC
PUT_PC
(] B&hiBigNakimrs e ar
Command deselect time | 50ns el S
Clock LOW to output valid 15ns PUTZRG
ERERE
(I. OpCode [[ ] V] Address [[ | v]
Cyde Type || | vl Data l[ |
Tag || | V] Response [|. | v’
Length [ ] v| status || | v|
pax;ig i)
n EEESITRIEEE
— HEAR(I R BRUE
EEEE | EEERE -
54 i
b LA

HER T
CS#: Chip Select (Active Low)
SCK: Clock
I/00 - 1/03: Data ii%] » /ﬁi;f] Rl
Alert: Alert 3t 55 (Optional)

Acute Technology Inc.
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AR

I/0 Mode % = 3%k Zod 2w e 1/ O % fs 5 Single / Dual / Quad, 2 8 4 45 7 it #-
§ABEFRN G A BB OG-

Alert Mode % 7 % Tog ;0 e Alert 2 BE & %k p 1/01 =& &_Alert -

Command deselect time: % Z_tSHSL, Chip Select# Deassertion Time °

Clock LOW to output valid: 3% z_tCLQV, Output Data Valid Time -

2 T i

%557 Configure p % : it — # f24% SET_CONFIG/GET_CONFIG p % -
Bpor Status p F 1 - 5 fE47 Status s F o
Reduced Report: ‘{rj/}é“ TN F, 2 i 4R Command Flow o

Filter 3x < 4*$F4 <. OPCode/Cycle Type & £ Address # FlE # & 7 & 7 & 7 #F

o}

= o

I

zx: Address Filter 2% 233>t 1 1% p 4 1 LA\eSPI\eSPIFilterX.bin

HAER

¥ 2k 2_Frame M & B Field 2 334 o

AR

R NP EC O SIS G N SR T

PRI}

7
Time Div=5us % Sus 10us 15us 20us 28 us 30us 3bus

4Dus 45us Sus

L | 1
3 D T T T ]
ADDR (00) ADDR (08) (CRC (10) W RESP (08) Dai@ (0OF) Data (00) i Data (00) Data i(UU) STS (0F) iSTS (03) NERE IKBU) E ADDR (UU);ADDR (20) ORI IK 1)

A eSPI1
&SPl
'
B
EBEEE B ‘ B
CH.00 VBV [rEpa—— E— |
ooy e e M  [mrimii [ INEY;
[ 5 g 0pC 1 CyeType Tag = LEN Address | DO | D1 | D2 | D3 D4 D5 D6 | D? ASCIT Status _ CRC Memo j
‘ -2.80000000... GET_CONFIGDRATION(:I) 0008 10
‘ 10 ACCEPT (08) OF |00 (00 (00 030F BO
‘;o. ¢ Genera 1 Capabilities a.. (Bit 9) FLASH_NP_FREE
[ 10. CRC Checking Enable = 0 (Bit 8) FLASH_C_FREE
10. Response Modifier Enab.. (Bit 3) OO0B_FREE
10. Alert Mode = 0 (Bit 2) VWIRE_FREE
10. I/0 Mode Select = Sing.. (Bit 1) NP_FREE
(i1 | 1]
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FIexRay
FlexRay % & p i 3t iRt 2350 Bl sy, & B Ll s oug & & 5] 10Mbps -
I. % %% (Physical Layer)® i
FlexRay Physical Layer £_% #:t 5 (Differential signal) o 2t 55 & 1% % p¥, ?@i%%
foon, ETREFA HE, ﬁi;@éai&xé*&iﬁﬁﬁakﬂd? A -
AEA G PEEILE R LB ME o 4o Bl AT FlexRay F "B 5L T BREE cHf-),

T Pos: 10000% 5 100 KHz

SR

T A Bd2 FlexRay £ # 3U 5P, H_R-a BISiip i te, 1 B 4018 7 gl :,E%i,i*ﬂv
REH 2 B o7 BlATor, £ 4 5 BP, £4 5 BM, ¢ Z_BP-BM {& e

— VR
EalsEl

Flub, e FR A BRI, BN FEMLA S Bhddek, TR LALBEY
i 4%3] BPor BM, ® 5 ffa 2 * ,T.%'P MmNty o X ETPEYT R BP 2 BM iz
7ok B, doT BT

Physical Layer v | BP ESOI
The Data source from DSO BM ESOZ
Bus Wire: BP ‘

40 4

Idle

Data_1 , Data_ 0
\'
Bus Wire: BM |

Acute Technology Inc.
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1. i 3 (:B4%) & (Communication Data) £ i

ra1

Communication Data (TxD) | TxD lAO ]

TxEN lAl :

il R % e 0 o I
TxEN B R

S LU

=

=1

K
FlexRay E2152T X
28
| _ E#iE8 DataRate
. Physical Layer v BP ESO L e e Mbps
TEDEESOUEEROMDSO  BM PSO2 =1 (1Mbps ~20Mbpe)
Bus Hae: RP FlexRay Channel
e Channel A v
Data_1 Data_0
Bus Wire: BM
: BN PRI
BRZERE
q' Indicator [ B TSS [ B
Frane I R 0 K
Payload Length || I BSS | 4
Header CRC | | % FES | »
Gecwt || | v| 5 (I
Data | o  Wus ] e
i [ | | CASMTS | D
Eror | I
baXiiy iil:3)
T B
] &E
e E ERE
EEEEER . EEEH vl
G 7

WX E: FFE E 5 Physical Layer °

Physical Layer: 7 8 & s & B, 5Lk p3adpr ik B, €8 FlexRay 5. BP,BM -
¥R Lih DSO WiE 4 F G 1-6

Communication Data (TxD): if 3t (B4E) & 5L E B, E Kmk p BELS TR, B

FlexRay transceiver 2. TxD # TxXEN it %L o

Acute Technology Inc.
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Communication Data (RxD): i€ it ((B4E) & 35L& R, EL kR k p BHEL 47 &R, £ 7
FlexRay transceiver 2. RxD ¢ # 7 RXEN 5L -

p & 1§ R Bit Rate: fg3k & 5 p # 1§ /p] Data Rate o 4= 9 erpF i, d 4737% 1% 84 i ;o] Data
Rate - #1474 pv, i€ * ¥ r1:E 4% ) 2 &0 Data Rate 10/5/2.5 Mbps, £ p Fﬁ%] ~ Data
Rate - i 3¥ ¢ Data Rate #~ ] = 1Mbps-20Mbps -

FlexRay Channel: & * 4 ¥ 1245 % FlexRay Channel = Channel A & B, i & it 5 Frame
CRCH¥ &z * -

AT ARR € BT L LA T

TSS Error Unable to detect TSS
FSS Error Unable to detect FSS
BSS Error Unable to detect BSS
FES Error Unable to detect FES
Header CRC Error The header CRC value is incorrect
Frame CRC Error The frame CRC value is incorrect

HBF h7L LA

A f it

TSS Transmission start sequence
FSS Frame start sequence

BSS Byte start sequence

FES Frame end sequence

DTS Dynamic trailing sequence
CAS Collision Avoidance Symbol
MTS Media Access Test Symbol
WUP Wakeup Pattern

CID Channel Idle Delimiter

Acute Technology Inc.
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AR

% i# FlexRay Communication Data

Time Div= 200 ns

A FlexRay Dec@lriD

1523 ms

?\;% %‘U(RXD)

1523 ms.
i

1623 ms
i

1528 ms 15.23 ms
i i

FlexRay
RO
R
e Yo [loe MY eswams 7] AV
Timestamp RPNCS HCRC(H) D0 DI D3 D5 D6 D7 CRC() ASCIIDO-DT) Information =l
10.45806000. 00 00 00 00 00 00 OEDEIA S I - - .- -
15.22872000.. |00131 1 OF2 8 00 21 FO 22 00 14 S
15.24172000... FE oc 00 00 00 0B J
15.24972000... 00 0B 00 00 00 28 | [N ....... V4
15.25772000... 00 00 00 DC 00 27 B4R469 | ....... \
15.37876000... 0021 4 €D3 8 FC 18 00 00 00 00 | [ ........
15.39176000... 00 00 00 00 00 00 | [ ........

Acute Technology Inc.
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HD Audio
HD Audio(Intel High Definition Audio) £_ Intel »* 2004 & 3% o ehf scdjie, @& 5 *Tie
gt AC97 { L

8K 2
HD Audio £8122F X

N
‘=7 sic [0 =
Bak  [a1

RRZERE
Stream Data

@ emve[ | Srero [ -
length [ | Sewe | -

Response (SDI)

i | —] | s | —
Reserved [ |  Response v

= A
/00 |A2 =
: = @sot (Ospo

A 4

Command (SDO)‘ o
Reseryved CAd :
NIT ] verbd [ ]
SfrEEE
mﬂﬁ EEE S TRVEEE
AR HERIUE

EEmESE v EERHE

e [wE ] B
@gRE WE T FA4 5 SYNC, BCLK, I/O -
2 2 1/0 FALEAE SDI & SDO - st #H € B LT RA], g T S F i

d HEIEiE IR TR o
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AR

| P 16671 166.01 167.11 167.31 167.51 167.71 167.91 168.11 168.31 168,51 16371
I
Frame Sync:FF StreamT‘pg:D Sample;00

HD Audio

Frame Sync:FF ‘ReservedDD CA:HD NID:DO | Sample:4D | Sample:dA | SambleFF Sample:tltﬁ BampleAIJ: Sample:00 | |

670 ns

4 SDO_Bus S O

- U T T U
wal ———— e bHUUIUI - UL =

cH.00 Vo) H 13 .
et Jee e s [ A v
 Semple Frame Syns Reserved cad NID vID Payload Stream Tog Sample =
165.3700000... 00 00 00 00 00 00 00 _J
166.5350000.. |FF 00 o 00 o 1 FC 4D 4A FF 49 AD 00 00 00 00 00 00 00 00 00 0O
170.2000000... 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
172.8700000... 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
175.5350000... 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
178.2000000.. 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
180.8700000... 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
-
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HDMI-CEC

HDMI

B HA 54 A G (3 %t High Definition Multimedia Interface, # = HDMI)&_ - f& >
i P F AR B e, T uégﬁfiﬁ”ﬁmﬁ #E 12 B E ARLHE 1 5L o HDMI 7 # 30 4%
B4 DVD R BAT R RARTEE SFEH A B %‘ﬁ?#ﬁa% > HDMI
TP EFBEFAERE G, I MR SRR R ETE, A kR
X o

CEC

> % % Consumer Electronics Control, * & @ :i# 1 ¥ 34259 AV Link = 2308, 2@
B - S EHRTS SAVEE, FECAER P AR, & HDMI L0 2 ¢ 413,
B l2a? AT

$HR T
HDMI-CEC $Z:8E %
BERTE
.
2 @—# O xR
BEHOMICECTELAREIEE o &
ERZERE
(m Start Bit [ ™
Header Block | [
Data Block [ s
EOM Bit _ i
ACK Bit _ G
OPCode Block || ) i
EDRLELE
nn EEFERSTAVEEE
Lt AR E ERE
EHEREE | EEEEE
“ nis

WER Z R LFRS L, HDMI-CEC # 2B 4B A 47 (& il i %%t o
FLF A GEE - S AR T, EIFEGYT € 5442550 Header 11 2 OPCode
R & TR -
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Time Div=10ms

Header : 3 Data: A8 Header

.4 HDMI-CEC

cH.00 Vo [z
e Yo [loe MY [wsEmn [ AV
Timestamp Header Do D1 D2 D3 D4 D5 D6 D? ASCII
11.18400000.. |36 36 A9 6.
90.38650000... (36 36 AS 6.
||169.5890000.. (36 AS 6.
‘:93 7915000... [36 36 AS €
327.9940000. 36 AS 6.
407.1965000. 36 AS 6.
486.3995000. 36 AS 6.
- |
@14 2
2Fs v
g g el

117.9ms

1

Time Div=10ms 178ms 279ms

s | L

979 ms 107.8 ms

i 1
| STB1 (3)-> STBH2 (6) Data : A9 Start | STB1 (3)-» STB2 (6)

i il

4 HDMI-CEC

CH.00 '8 5
e e e M (leemmme B A v
Timestamp Header OPCode Do | Dy | D2 D3 D4 D5 D6 Dl ASCIl
11.18400000.. |STB1 (3) -> STB2 (6) A%
90.38650000. STB1 (3) -> STB2 (6) as
| STB1 (3) -> STB2 (6) A%
|
| STB1 (3) -> STB2 (6) AS
STB1 (3) -> STB2Z (6) A9
STB1 (3) -> STB2 (6) as
STB1 (3) -> STBZ (6) A%
I-|
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HDMI-DDC(EDID)

EDID(Extended Display Identification Data) ¥ 2= = ** DDC &gz _+ 12 12C @ﬁ;—] ZETR S A

iz >+ Address OXAQ/OxAL, * & @yLigr BFA 1 2 L L enBET e, P w & HDMI ~

DVI 12 VGA e sp @ gre 2400 8 @74 -

F K T
DDC(EDID)EZET X
28
\ BWERE 7
: :/ scL a0 S SDA A1l =
fuhksRE
(® 7-Bit Addressing
() 7-Bit Addressing(Indude R/W in address)
[ 2meEsnThie [I&@mstigs
ERZERE
o) st | | Reedwit | v
vete [ v
S EE '
1 EEFEESREIEEE
% fRhAE HERNE
BERLEE BERLEE
B R

SCL: IPCF# @ﬁ%li Clock

SDA: I°C 7 # @@?Ji Data

7-bit addressing: 77 7 =~ F & ehizatfe 1 =~ 5 & 9 Rd/Wr

7-bit addressing(Include R/W in Address): & 7+ 8 =~ F & =a (7 ==~ % & i=htde b 1

= = Rd/Wr)
LVE R A TP £k T AL O A HTiE A g

S AHTERT AT S - B IIA

Acute Technology Inc.
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P 2 !

Time Div=100 us 46421 ms 46431 ms G 46451 ms #apia 46471 ms 45481 ms 46491 ms 465.01 ms 46511 ms.

4 HDMIDDC JSCL-A1

DDC(EDD)

EEEE e [ 44
cH.00 Vo e 5 o
[ cror J9, o QLI T e  [emriie | |A Vv
Address(h) Offset(h) EDID Register Name EDID Data j
0 28 Data Duplicate

5]

Acute Technology Inc.
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HDLC
HDLC(High-level Data Link Control) * ** Data Link Layer z_ # » &_Cisco 3k # ¥ & ¢

v

R Z

HDLC £812T =

BERTE BREER
Mode |Synchronous | Addr —
—_ Control [:] 5
rate @ Information v
i v

BIEREIE
ﬁ EBIFRSAYER

HEAETE  eemREE 00 - BENE  meme -~

K

m | ®E | W

HDLC: 3 # 3 5uid i

Mode: Sync / Async, e # 2 2t 16 35 $050
Bit rate: EL:iE B

SRS

Time Div= 500 ns

Adar. 7! | ctise

EEEE

CH.00 "\ .

e Yo [loe MY [esmams 7] AV
Sample Address (h) Control Information () FCS

175ns Resp: 79 [I-Frame] N(S): 7, N(R): 4, P/F: O Ok

Acute Technology Inc.
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HDQ

ik B (TEXAS INSTRUMENTS) #7412, i€ * *> @ % # Wendgon gt , 1 & 238
PAFEHTIAS SR cHDQ A R 8 A® 16 A BT RS, maHEE
7 =~ - i HDQ ¢hdte 1 & d Break ~ 7 bits Address ~ 1 bit R/W 4= 8 bits Data #* %_16
bits Data 7 % = ° f@ﬂi%]é‘fﬁ ;¢ % LSB(Least-significant bit) 3] MSB(Most-significant bit), #
* @ﬂiﬁﬁ‘ % 5Kbit/s °

FERE
HDQ S&RT X
BERTE
—p  EER [0 E
[IsamEhE:R
ICRUR
bg27000
bg27010
bg27541
bq27541-V200
ERZERE
(ID Break | [ ] v
Break Recovery || ] v
Address || | ~
Read || | ~
Write I I v
Data |[ | v
EDRLELE
i EEFR SRR
N REARIE BRuE
EEBAER v EEERE ¥
it L

R LR R A AU B 15 R il i S -
TP ERIC R s 2 F'&m;fﬂ» BIEEAT o
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RS §

Wma%ﬁ%»#%,wa%ﬁ”#ﬁo

> ‘"“X;}':l °
=

36,56 ms 37.06 ms 3756 ms 39.06ms 3956 ms
. | L | | ! .

34.56 ms 35,06 ms 35,56 ms 36,06 ms
|

Address:34 |

cH.00 7Y '8 e
e e e ] [emmmms 7] AV
Sample Address Read/Writ: Data. ASCII
34.07700000.. |34 Write 18

Mr s T
i

34.56 ms 35.06 ms 35.56 ms 36,06 ms 36.56 ms
| | |

Time Div= 500 us a7 o? ms 3756 ms 38.06ms 33.56ms

i Address:34

T e

=
[fss M1 e ] JA v
Address/Command Code Write/Read Content Units |
PassedCharge (34) Write

o1
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HID Over I°C
HID Over 1°C (Human Interface Device Over 12C) i & & * % Windows 8, ARM T [ %
;¥ - B % HIDOver USB RIE & * % x86 & »t, % Windows 8 # 2 % # HID Over

I2C Seimtid s 2o s Lifirg 4 o

FHR T
HiDoverl2C £832E X
2857 BHZERE
N spaman
7 BER @D sert/restart || ik

scL |Ao =
’ Address || B
SDA | =
i 4 Write /Read l| |
ATTN/Interrupt |A2 = s I' [0
{irtksasE ACK —
© 7t adcressing NACK  ©B

() 7-bit addressing (Include R/W in Address) STOP l | [ s l
(O 10-bit addressing

[ 7z
A EE
ﬁ BEPE SRR

| RBAARTE BREE
EEREER v EERERE .

mit ik

HEREL KTFEFRP L, & B, & 8480 47 Rl i Hil o

7-bit addressing: & 7 =& F A ik fe 1 2§ R 9 RA/Wr e

7-bit addressing(Include R/W in Address): %1 8 =~ % & =8 (7 =~ % & i=ht4c F 1
i+ % RA/WF) °

10-bit addressing: %81 10 =~ % & =4k °

2o R AT PE B vk I R Srid X e

Acute Technology Inc.
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AR

Time Div= 5 us

A4 TP_HD

HiDoverl2

10us 15us 20 us

25 us

W us

3Bus 40us

4us 50 us

1.5ufl uft.5uft uft

Suffufl5uptul1Bu 16u 16u

16uftufisuftu

A HID Desg Addr: 0(&HID De

U

¢ Addr: 0(

—a

cHoo Vo [rEv—— e
- |15 | A
[ cror J9 o W  [esmame [ ‘
| Timestamp Address Field Information
Repeat Start |Wr 43 HID Descriptor Address(0000) D Descriptor
Repeat Start |Rd 43 wHIDDescLength (001E) D Descriptor

bcdVersion (0100)

wReportDescLength (00BS)

wReportDescRegister (001E)

173.300

wInputRegister (00D3)

wMaxInputLength (0014)

53
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1°C

Al - I AU A N e N #, ¢ Philips = 7 % 1980 # i 3 7 & i
P g Uk I R M E R R B R ] - AR R e Y AR
FRB LAY GEF R PFEPC R R A E e MM, — (5B R(SCL) - i
FAHLA(SDA) TH F o LELP F £ F B 4(Start) ~ =ut(Address) ~ 7 4L (Data) ~ 3 B
@%MMM%,ﬁ@ﬁﬁ*ﬁ{%éﬁa?ﬁﬁﬁ&;smwﬁmMmﬁﬁo@gﬁ$
% 100kbit/s-3.4Mbit/s -

FER L
12C EHHT ? X
28E BHZEaE
O mEnE
?_:/ Clock Channel (SCL) |A0 = (I. Address || |
Data Channel (SDA) |A1 : Data Write || ] v
{hEEEsE Data Read || | v
(®) 7-bit addressing unknown/ide | [INNEGNGEEEEE -
() 7-bit addressing (Include R/W in Address) Start [ ] v
() 10-bit addressing Re-start | [NNNENEGE -
$PERE Stop v
BTERAR 8tk v ACK | | | v
, Nack | I -
BREFE
SAHEE Reserved Address || |
N RN ARE
T psmE ERME

b v REREE v

i G

Clock Channel (SCL): I?C F# i 452 Clock °

Data Channel (SDA): I1°C F # i 42 Data °

7-bit addressing: %o 7 A B R hizhife 1 = K& 9 Rd/Wr o

7-bit addressing(Include R/W in Address): %7+ 8 =~ F & =a (7 =~ %R =44 b 1
i+ % RA/WI) -

10-bit addressing: % 71 10 =~ 5 & =4k °

FLRT: a5 AL wY BT

%

ST UEE 8 & 16 e

o

Acute Technology Inc.
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EVEFEM: o A7 P L0k T AL B i S e

PR

Wr: %1 8% »

Time Div=100us | e i

101.06 ms 101.16 ms 101.28 ms 101.38 ms 101,56 ms. 10166 m:
| | | |

| AdoraD | Adri4D |

412c

2C

BB EE g

wien e [loe B4 \owmme [ A v
Timestamp Status Address DO D1 D2 D3 D4 D5 D6 D7 Ascll I Information

100.5800000... |Start Wr 4D Freq.: 35.087 KHz

100.8985000.. |Repeat Start Rd 4D 19

1.731777000s |Start Wr 4D

1.732126500s |Repeat Start Rd 4D 1s

Acute Technology Inc.
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12C User Defined

¥ B %% 12C decoder & £ %

-8R

|2C_CwiTab Settings

Parameter
‘?) LA Channel
Clk CH1 "
Data CHO v

Import 12C_Cvt

D\ TPS65982 0316, bt

*
Color
Addess | ) |
Datawrite | ] .|
DataRead | I - |
Set | I |
ReStart | I - |
Stop [—
Ack I |
NACK | I - |
Range
4L
—* Start End
Buffer Head Buffer Tail ~
Default OK Cancel

CLK: I’C ¥ #* @ ;2 Clock -
Data: I°C 7 #* @ ;2 Data -
Import 12C_CVT: % » 12C user defined # #

Acute Technology Inc.
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# R

I. Basic syntax
A. ##: Notations

B. #: Add parsing according to the description content

Detanlt

DATAO(ED) IDATAL(ELY DATAZ(BZ) [
b0 bl b2 b3 b4 b5 bo BT | b0 bl b2 b0 b1 b2 b3 b4 b5 b6 BT |
|

765 43 210 23 22 2120 19 18 17 16 |

DATAD(BOY IDATAL(BTY DATAZ(BZ) (s
BD bl b2 B3 b4 b5 b6 BT I b0 b1 B2 b0 bl b2 b3 b4 b5 bo BT |
|

12 3 45 6 7 g 910 1617 18 19 20 21 22 23 |

DATAD(E2) IDATAL(E1) DATAZ(BO) |
b7 b6 b3 b4 b3 b2 b1 BO | b7 b6 b5 b7 b6 b5 b4 B3 b2 bl BO I

2322 2120 19 18 17 16 1514 13 76 5432101

DATAD(EZ) IDATAL(ELY DATAZ(BOY [
b7 b6 b3 b4 b3 B2 b1 BO | b7 b6 b5 b7 b& b5 b4 b3 b2 Bl B0 |
|

16 17 18 19 20 21 22 23 01 23 456 71

Figure 1. 12C frame structure

Il. Detailed settings (take T1 TPS65982 as an example)

A. #MSB, #LSB

Please refer to the structure of Figure 1.

Example: #MSB

B. #DAT, #DAT_C, #DAT_V

Number | name | Aceess | Mg

1st: Register Header(Hex) o0 vio Fo ]
- 0x01 DID RO 4

2nd: Register Name

0x02 ProtoVer RO 4
3rd:  Access (W/R/IRW)

0x03 Mode RO 4CC
4th:  Byte count

0x04 Type RO 4cc

Acute Technology Inc.
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If _C is added behind, ASCII is displayed, and there is without bit detail. If _T is

added to the back, Text is displayed without bit detail.

Example:

. #BIT V, #BIT. T

#DAT: 00h, VID, R, 4

Table 3-46. 0x50 Data Control Register Bit Field Definitions

Bits | ﬁame N Description

Bytes 1-4: Data Confrol (treated as 32-§it little endian value)

38 Reserved Reserved (write 0).

T4 StatusNakReason Reserved (Host may write any value to this field, no action to be taken).

3 StatusMak Reserved (Host may write O or 1, no action to be taken).

2 InterruptAck When set, causes IntMask1 value to be written to IntClear1 (clearing all interrupt events).

1 SoftReset When set, causes a soft-reset of PD Controller. Equivalent to Gaid 4CC.

1] HostConnected 0b Mo TBT host connected. NOTE: The Thunderbolt Controller will also set bit 1
{SoftReset) when transitioning this bit from 1-=0 to force a port
disconnectireconnect.

1b TBT host connected.
1st: Byte position
2nd: Byte count (If Byte count = -4, registers use four character codes (4CC))
3rd:  Bit position
4th:  Description
5th: little/Big/None endian value (L/B/N)

If _V is added to the back, the value is displayed without bit detail.

If _T is added later, it will be parsed with the next #BIT_T definition.

Examplel: #BIT_V: 1, 3, 1, SoftReset, L
Example2: #BIT_T: 1, 3, 0, HostConnected, L

#BIT_S: Ob, No TBT host connected.

#BIT_S: 1b, TBT host connected.

Acute Technology Inc.
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D. #BIT_ T

Table 3-46. 0x50 Data Control Register Bit Field Definitions

Bits

Hame

Description

Bytes 1-4: Data Control (treated as 32.

it little endian value)

i Reserved Reserved (write 0).

74 StatusMakReascn Reserved (Host may write any value to this field, no action to be taken).

3 StatusNak Reserved (Host may write 0 or 1, no action to be taken).

2 Interruptack When set, causes IntMask1 value to be written to IntClear1 (clearing all interrupt events).

1 SoftReset When set, causes a soft-reset of PD Controller. Equivalent to Gaid 4CC.

1] HostConnected Ok Mo TBT host connected. NOTE: The Thunderbolt Controller will also set bit 1
{SoftReset) when transitioning this bit from 1->0 to force a port
disconnectireconnect.

1b TBT host connected.
1st:  Bit of value
2nd: Description

Analyze the value according to the bit position defined by #BIT_T, and correspond to

its description

#BIT_S: Ob, No TBT host connected.

#BIT_S: 1b, TBT host connected.

Example:
I11.Example
#LSB:
#DAT:  04h, Type, R, -4
#DAT: 50h, Data Control, RW, 4

#BIT_V:
#BIT_V:
#BIT_V:
#BIT_V:

#BIT V:

1, 3, 1, SoftReset, L

1, 3, 31:8, Reserved, L
1, 3, 7:4, StatusNakReason, L
1, 3, 3, StatusNak, L

1, 3, 2, InterruptAck, L

Acute Technology Inc.
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#BIT T: 1, 3, 0, HostConnected, L

#BIT_S: Ob, No TBT host connected.

#BIT_S: 1b, TBT host connected.

L

[TimerDiv=60us )

2C_CviTal

%‘:—’; }E{ BUS_l2C_cvtrab(izc_cvitab) | g @ F L[ amE : wxas e A v
Timestamp Status Address(7b) Data Description NACK ascl |=

1 -4.6442375755 Start Wr 3F 50 01 04 B..

2 -4.6442375758 DataControl (S0h) Byte Count = 1

3 -4.6442875753 01-04[31:08] Reserved= 000000

4 -4.6442375753 01-04[07:04] StatusNakReason= 0

5 -4.6442375755 01-04[03] StatusNak= 0

6 -4.6442375758 01-04[02] Interruptidck= 1

7 -4.6442875753 01-04[01]  SoftReset= 0

38 -4.6442375753 ;: 01-04[00] HostConnected= 0 Lo TBT host connected.

9 £26.475us Start Wr 3F S5F _

10 885.075us Start Rd 3F 04 41 00 01 04 D4

11 885.075us DataStatus (S5Fh)

12 |285.075us 01-04[31:30] Reserved= 0

13 585.075us 4[29:28] TBTCableGen= 0 3rd generation TBT (10.3125 and 20.625 Gb/s)

14 885.075us 2 10Gb/s only

15 985.075us PowerMismatch= 0 Active contract does not have a power mismatch or PD Contro..

16 |285.075us ForceLSk= 0 Lormal cperation.

17 585.075us ActivelinkTraini. Active with bi-directional LSRX communication (alsoc used

18 985.075us CableType= 0 Lon-Optical Cable

19 985.075us TBTType= 0 Type-C to Type-C Cable

20 885.075us IBIConnection= 1 Thunderbolt connection (see above bits for more details).

21 985.075us ..Legacy... DP, USB-C to DB cable (spec pin assignments E—_

22 985.075us DP Scurce (DFP_D) connection requested (if supported by con.

23 985.075us Lo DisplayPort comnection.

J‘ Qa5 _N75na inio-d | lel
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13C
13C 5_12C /i & ehyf B, #t14ik #554% - s SCL (clock), SDA (data) F*+ I2C -

I3C SCL clock &g & % spec. ¥ T & &~ v iE 129 MHz, - 4

=k

RE A& 125 MHz -
Az FER, AWE 12V/18V/33Voe
I3C E_ 37— e BIE (sensor) g R, H - BA-RREPEFET FRARPIEA

FLAREY LTSI, FHEREEED RS PP REEL

gL GEE e HDR RESTART
TEETRREE v EEEEEER ~ HDR Exit

¥R T
13C £ExEE >
BB R
Y [ 5 @
SDA |A1 = /
o
SEEE ata L ]
EIEB AR T/PAR

o
i

H
i
=
i

Clock Channel (SCL): 13C 7 #% @@?JL Clock -
Data Channel (SDA): 13C 7 #% @ﬁi%]i Data °
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AR

Time/Div=1 us 7 5
s 2050 azus st 7.14us s ag0u s Tt 1927w
1 | 1 | 1

=

; 13C Réserved bite (TE) Command: Yendor Extension - Direct

Label Channel

il Joul(scwa. [ine T o — N
Sample State Address Command Data Information

1 -150ns s Wr I3C Reserved Byte(TE) Vendor Extension - Di

2 35.95us Sr Rd 01 Data (01)

2 Data (02)

4 Data (03)

5 Data {(04) I3C Directed C
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12C EEPROM

EEPROM, # # E?PROM, >4 "7 + :h'e",ff ;8 ¥ 4F B e i 2o B 48 (Electrically-Erasable
Programmable Read-Only Memory) ; - EEPROM ~ i, B 4 5 i@ ¥ 7 & 5 B 735" (serial)
21 3 7] 3% (parallel) % #g, 1°C EEPROM &>t 2 52 5 7] ;% EEPROM, H 4J%L 5 2 24 B &f

61,4 71| o
F K T
I2C(EEPROM 24 %5)) £S5 T X
LT EREER
_EERTE
i Clock Chanel (scL) ]Ao < (I. Start Output Enable v
Data Channel (SDA) l Al : Control Device ID I:‘ b
Address Command Select
fuhkierE
ik F 8y .
[] 7-bit addressing (Indlude R/W in Address) ACK
Diﬁﬁ 241.C561/24LC562 NACK
e
SifTE R
ﬁ EEE SRR
T pERRE HRuE

EERRER v | EEREE v

i BT

Clock Channel (SCL): I’C EEPROM F # @ﬁia?li Clock -

Data Channel (SDA): I°C EEPROM F # @ﬁia?li Data °

ht§ scfdk: K ¥ 12C EEPROM i=nkihg »xizdic, R E 5 7o

7-bit addressing (Include R/W in Address): %7 8 =7 % & =ht (7 =~ F /& ak4e b 1
>~ Rd/Wr)

A& +7 24LCS61/24LCS62: £ # & F ~ 17 24LCS61/24LCS62, % 3 &, A ¢ ™
24L.CS61/24LCS62 # 7 7 EEPROM ik 2 4 47 o

BRI ST PR £ vE FIHE AL B Sid & ehse s o
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AR

Hime Biv=20/us 747 ms 749ms 751 ms 753 ms

Il
| A AddressHiy 00 A Address(Loy40 A

A 12C_eeProm

IC(EEPROM)
EEEE
CH.00 Vo " 15 8
[ cor I G [esmams 7] AV
Sample Chip Select J Read/Write High Address Low Address Do D1 D2 D3 D4 D5 D6 D7 ASCIl =
7.439800000... |OA 00 Write 00 40 J
7.52€500000... |OA 00 Read 21 10 73 11 8B DO AL SA !.s.
7.776000000... 50 63 91 32 D8 F6 A8 E9 Pc.2....
7.991300000... &9 80 72 40 8D €E 79 EC ..x@.ny.
8.206700000... A1 2B F2: 36 82 €7 BE 76 .+r6.9.v
8.422000000... 35 23 EA DD F3 05 31 4E 5*%....1N
8.637400000... 09 [FO cF 0B 35 c9 BO B9 [P - P
=
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1°S
{ICF’“@%@:LM FTlle— 46 R, LEJF 27 S BEFERE 2 Fehd A
PR @ a H - R piRE, ¥R Y A 8E CD HPCM 5 3] CD #3% & ¥

1DAC F o & I2S e P

T AR AR B TR PR, BRI

PRBE ()T ) 2 R RE RS, - FEPRR(SCK) T - AT A

8 SU(WS) 11 2 TR 8(SD) -

«E(;.}\_l*%’;\ﬁ,‘"t EIJ 20 bits °

F K T
128 EHRT X
fgr BTEEE
\ = SEEFIFIEAEEE ¢ (R LIS B
= Elacs i £41) 1150 - (D & EERTESREE  EREsTER
. . B% » BAKE - (@ER 1585
Word Select Channel (WS) |A1 = w_epanisw maae
Data Channel (SD) |A2 = | 0 l |
= B AR HAEE
i .
Data bits |1GB|ts = | s l .
O#EdEser [ORSEN StEE
[ isTrae =R WAY) nn: IEFRAEIRE
AHFHE EETERSR = KEAR(TE
125 Justified Mode ~| 8H v ZERAEE v
EFME
EERLE v
me | [CEE] | W
SR T K LFR L L BB A RIEA T R ol i SaBh o

Data bits: 4 7 7 # ehiz ~ 4, § 15 1-24 Bits - g 3K & 5 16 Bits
:'!%%} A5 TR R F R kA o
Rk FE S B e ST A1 Datafe A k(g
7 o oPeen™ SVpEin e d A3 e S0 W B a2 S EBFHRARTAL o d A npE
BER, € RBBIEA IR ESNTHERT M, SHRIET HBIES 5 RePFTHIER
i, TRCBEMTRR Y il F iR -
B B3 A3 (WAV):

SRR B X

79T 3 Data #F » 5 AR(WAV)E 331 5P 4T o

A5k T RS RE S 1S Justified/MSB Justified/LSB Justified/PCM/TDM #23¢ -
AR N TEREL AT O
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AR

Mime D= 5018 32ms 326 ms 33ms 335 ms 34ms 345 ms 35ms 355 ms 36 ms 365 ms 37 lrvs?
T

A 12S_Decode

LU LU
|0 AR AR A e

m
9

P 125_Wave

L B . ] 3 |
o i L s  [emmmmn [ A v
B N v 0 T 75 4 5 s 57 ASCH@ODY) =
3.091060000.. |Data R:3D9F |[L:2E73 R:1E7D |L:0EO01 R:FD46é |[L:EC99 |R:DC40 |[L:CC85 moiakerelieelee
3.174310000.. |Data R:BDA% L:AFF2 R:A397 |L:98D3 R:8FD3 |L:88BF |[R:83B2 |L:8OCB |....cccccevsnces _]
3.257565000.. |Data R:800C |[L:817E |R:851C |L:8AD3 R:928C |L:9C24 R:A772 L:B443 e e $.x.C
3.340815000.. |Data R:C260 |L:D18B |R:E183 L:F1FF |R:02B9 |L:1366 R:23C0 ([L:337C o e e v e v v i £$#.31
3.424065000.. |Data R:4257 L:500F |R:5Cé€8 L:672C |R:702D |L:7743 R:7C4D |L:7F37 BWP.hg, p-wC|M7
3.507320000.. |Data R:7FFé L:7E83 |R:7AES |L:752D |R:6D74 |L:63DC |R:588D |[L:4BBC «~.z.u-mtc.X.K.
3.590570000.. |Data R:3D9F |L:2E74 R:1E7D |L:0EO1 R:FD47 L:EC9A |R:DC41 L:CC8s =,.t}...G...A..

=l
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180

Inter 8080-series interface i & £ * & LCM h3 5 @3E - f§f £ 180 interface = 4 4%

8080-series 7 & 3 & 4 i Ctrl Bus(WR ~RD ~CS % D/C), Data Bus B[{3 45 i& * Lix i
& 4bitse Flpt 1 ° F & 7 % Channel - WR ~ RD ~ CS ~ D0-D3 - 3 D/C Pin

% & 8 i Channel o sz 35 il i %L L p (733 B o @ 8 bits Databus P 3 & 11

B35 WR~RD~CS ~DO0-D7 o &t #g45... - WR # 3| CHO, & #dg o

K T
180 EEET X
L8
\ BEIEE

wr [a0
RD [al
cs [a2

[CJRwAD/C D5 |
pic [45 %! pe [ale
pz[a17

Eﬂﬁﬁmd# AR f&ﬂ?&a’ﬁi’;
~| LSBFirst ~ |8iH v

p16 [a1z
D17 [a13
p1s [at4
p1g[a0
p2o [ar
p21[az
p22 [
p23[at

o
—

O O O
O U S )
4F 4F 40 4 4F 4 4 4>
(]
[y
o8]
= =] = | =
48 42 48 4 F 4 4 4y 4

4Fr 4 4

4F 4F 4r 4r 4 4 4 4>

ERZERE

REAFIRERE
ormend | I | Red [ v
CCI [ L [—

SRR
ﬁ BIFESTAVEIE
— FEEEUE HERiuE
i mAAEE v REREE v

it RUH

HEEHE: KLFRP L, LB, 2B dEN 47 Rl i %%~ 9 £ WR-RD ~
CS, 2 DATAPIN -

¥c* D/C: 4 DICPinkc* pr, ¢ 13452 Pin % /i % &_Data & £ Command - D/C Pin %
Low €_Command, D/C Pin 5 High €_Data °
TR R K T4 479 DATAPIN £_4 Bits-24 Bits «n g # ©
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A @ R T A7 enF R A LSB First B £ MSB First ©

FAEE N T Report A F - 75 A4 data e

P !

Time Div=1us

Data White:01

EEEE B J ] »
e Je e (A \mowmma [ jA v
Semple | Datw/Command WiibRead Dan | AscH =l
2.051180000.. |Command Write DE B
2.058500000.. |Data Write o1
2.066200000.. |Data Write 00
3.075840000. Command Write BB »
3.083160000.. |Data Write o
3.090860000.. |Data Write 00
4.100500000... |Command Write B7
=l
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IDE

IDE(Integrated Device Electronics) 5 & ;* 2 #-% &+ /i &, 4 IDE, #_ - faig * »t § 2o
A @45 (hard disks), ¥ i & #-(solid-state drives), %71 (CD-ROM) % % 2z £ # T;W%I f

% o IDE % ¢ % B Western Digital 2> @ & * p* L ke F A A a4l & 55 2 1 3V e
A ¢ HA ATA/ATAPI(Advanced Technology Attachment/AT Attachment Packet
Interface) /i & o o *AT geehg B 4r, B R/ F AR LG KR 2 SHLRUIT,
it ATA RFFF G337 o 51998 &, ATA-4 3 4r 7 ATAPI 4%, @ ATA ¥ g Bkat
2 H x40 - 42003 #, % 4 7 SATA(Serial ATA)#.#, @ & keni 5] ATA i
# { % % PATA(Parallel ATA) 4 T % %] o

A5 IDE, P15 X0, F @ v RS g, TN AR AR A B2 R -

— 438 i (11 pin): # L5 5 DASP- ~ DIOR--HDMARDY-:HSTROBE ~ DIOW-:STOP -

DMACK-~-DMARQ~INTRQ~IORDY:DDMARDY-.DSTROBE-PDIAG-.CBLID-~RESET- ~

CSEL %2 10CS16- -

rir B E (5pin): H3ELE CS(0:1)-2 DA(2:0) ©
FORLAE 38 (16 pin): # 5L 5 DD(15:0) »

2 1 = 3% IDE bus &7 BB A 45 2 A F4eT

IDE Pin No.|IDE Pin name IDE Pin Description LA default Channel No.
Pinl Reset- Hardware reset

Pin2 Ground

Pin3 DD7 Device data Al
Pin4 DD8 Device data A2
Pin5 DD6 Device data A3
Pin6 DD9 Device data A4
Pin7 DD5 Device data A5
Pin8 DD10 Device data A6
Pin9 DD4 Device data A7
Pinl10 DD11 Device data A8
Pinll DD3 Device data A9
Pinl2 DD12 Device data Al0
Pinl3 DD2 Device data All
Pinl4 DD13 Device data Al2
Pinl5 DD1 Device data Al3
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Pinl6 DD14 Device data Al4
Pinl7 DDO Device data Al5
Pin18 DD15 Device data Al6
Pin19 Ground

Pin20 Key pin

Pin21 DMARQ DMA request Al8
Pin22 Ground

Pin23 DIOW-:STOP pevice 1O write: Stop Ultra | ag7
Pin24 Ground

Pin25 DIOR-:HDMARDY- |Device I/O read: Ultra DMA A20

‘HSTROBE ready:Ultra DMA data strobe

Pin26 Ground

Pin27 IORDY:DDMARDY-|I/O channel ready: Ultra DMA A2

:DSTROBE ready:Ultra DMA data strobe

Pin28 CSEL Cable select A23
Pin29 DMACK- DMA acknowledge A26
Pin30 Ground

Pin31 INTRQ Device interrupt A3l
Pin32 Obsolete (see note) [Device 16-bit 1/0 in ATA-2 (A0)
Pin33 DA1 Device address A2l
Pin34 PDIAG-:CBLID- :s:;;dbfﬁgggsité‘;itﬁ%? e a2
Pin35 DAO Device address A29
Pin36 DA2 Device address A30
Pin37 CSO0- Chip select A27
Pin38 CS1- Chip select A25
Pin39 DASP- Device active, device 1 present [A28
Pin40 Ground

70
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D

L

N

=

ERZERBE R
e TFREn AWiEs

IDE £2I52T
EEEERAE S

DIOR-:HDMARDY-:HSTRCEE

DIOW-:STOP
DMARQ
IORDY:DDMARDY-:DSTROBE
DMACK-

INTRQ

A20 = PDIAG-:CBLID- | a24 La.
A |- DASP- [azs |t

L O RESET- [a19 |L2.
A22 ::’ CsEL A23 - :

A% |5 I0CS16 4p =

a3l |5

Transferring Mode Max Transferring Rate  Standard A

[] P10 Mode 4 16.7MByte/sec ATA-3

[[] oMA Single word, Mode 0 2.11MBytelsec ATA

[[] oMA Single word, Mode 1 4.22MBytelsec ATA

[[] oMA Single word, Mode 2 8.33MByte/sac ATA

[[] oMA Mukiple word, Mod... 4.17MBytelssc ATA

[[] oma Mukiple word, Mod...  13.3MByte/sec ATA-2

[[] oMA Muttiple word, Mod... 16.7MByra/sac ATA-3

[J w.TRA DMA Mode 0 16.6MByte/sec ATA4

[] uLTRA DMA Mode 1 25MByte/sec ATA4

[] LLTRA DMA Mode 2 33MBytelsec ATA4

[] ULTRA DMA Mode 3 44MByte/ssc ATA-S

[] wLTRA DMA Mode 4 66MByta/sec ATA-S

ULTRA DMA Mode 5 100MByte/sec ATAS

[] ULTRA DMA Mode 6 133MByte/sec ATA7 VY
RERE wrEprone
Y mmnE BROE

el

F%ﬁ@%@ v

WA

HEER: RTLFRP L L RNERRABEN TR F S RA L 3B B (-
B ER FHERAR) R L

@ﬁﬁ*.i?U%iﬁm

e

§ M TR BT
S

ks B S e

R ¢ PRBE - 6, {2 IDE AT LD FEfR

AT R

BMTFEAART PR ERE G B e, TR TES JE
+rng VLA AART o B, H ARALA 1T % P
N

Acute Technology Inc.
71 Copyright ©2017



Acute.

PC-based T&M Instruments

AR

|
[Time Div= 500 ns

)

| 07 us 257 us 207 us 35T us 407 us 45T us 507 us 557 us 8.07us 6.57 us 707 us
1 | 1 1 | ! !

i 1 I 1 H
b ATA/ATAPI LBA Low:01 LBA Mid:0 LBAHigh:00 Device: Dev}
DE 1 i i ]

DI IDMARD*
[DIOW--STOP

» Data(0..15)

P Register

DMARQ
IORDY:DDMARD
[DMACK-

INTRQ-
PDIAG-CBLID-
DASP-

RESET-

[CSEL

= EE 4 ] 1

cH.00 }(1;,{ T \iysaaﬁﬁﬁm Ml JA v

Sample Event Register DataHi  Datalo  Command Drive Descripti Time interval j

1.600000000.. | Wr Device | 1Fé ao 5} DEVO 0 ns

2.300000000.. [ Rd Status 1F7 50 0 DRDY 700 ns

4.300000000. LBA Low 1F3 o1 o 700 ns

5.100000000.. | LBA Mid 1F4 00 0 800 ns

5.800000000.. | LBA High 1FS 00 0 700 ns

6.600000000.. | Wr Device 1Fé Al 0 DEVO 800 ns
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IrDA

IrDA(Infrared Data Association)1993 # ¢ HP ~ IBM ~ Sharp ~ SONY % 50 % fF 3% R
ARl o R ARG, SRR

K T
IrDA £2/82T X

L8INTF
5\/ LABE | AD v

ERZERE

@M sesacsEmoEs

Start / STA ||- -
Data || o5t
STOP /STO  |] %
Addr [ ] v
CRC || i
HMENEE
ﬁ EEFRSITRVEEE
AR E ERIUE

EEERER .~ EEBHE -

e |[THE ]| m

ER R WCFR L, & B BB 7 R i -
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AR

Time Div= 200 us

Stop

Start

Data: 04

e Vawy | \wewmmr [l A v
ir Sample Do bl D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 Di4 D15 ASCII Information =l
‘ 3.844607350s |01 04 00 0B 8E C1 co co co co co co co co co co

‘ 3.940492195s |CO co co FF 3F 01 2D F9 11 00 FF FF R FF 01 0s S R

‘ 3.957131650s |00 D3 97 C1 co co co co co co co co co co co €O .....oo0ieinnnnn J
l 4.052912500s |CO FF 3F 01 2D F9 11 00 FF FF FF FF 01 FF 00 84 Pl P I

4.069551950s |25 00 41 43 55 54 45 SF 48 41 4E 47 00 cs 4A C1 %.ACUTE_HANG..J.

5.096934155s |CO co co co co co co co co co co co co A8 73 2D .. cccciieenes s-

5.113573605s |F9 11 00 D1 40 12 00 01 01 02 82 01 01 83 01 3F 1 IT— ?

74
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ITUG56(CCIR656)

TR% T P RRT LA E(ITU-R) ] 2@ il B BT e % YUV b
Fd BN, MR L RAEE L = BISE o ¥ RGB g = 3N A T i
/J' o

FHCEK T
ITUBS6(CCIRG56) E82TE X
LEINE
f__’\/ BER Data Bits
" ck [a0 2 Datas IA6 - 8 v Bits
Data0 [A1 2| Datas [a7 &
Data1i |A2 2] Dpata7 I-A_B— :' Channel number
Data 2 |A3 5| Data8 |;;-: 2 1 v |
Data3 [A4 2] Data9 [ain 3
Data4 [A5 =
ERZERE
(I. EERIRERE
SAV | ] v| R ] ]
EAV | | vl CB [I R%
Blanking I ] v| Y lfl I v
HEIEE
BIFESITRIEEE
P FERRUE HERuE
S RAAEE v REEEE v
ik U
PR FRlp L, BB AR AR 47 & i i L o

Data Bits: Data i i sh#c®, ¥ £ 8~ 10 » fAafi;¢ o
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AR

g )
Time Div= 20 ns »5.12I ms £ |2I ms »5.12[ ms -5 |2] ms ~5.|2} ms —5.|1I ms ~5.|2Ims rS.‘ZI ms »5.|2I ms —5.|ZI ms »5.12[ ms
; 17 I —. ¢ T T T ; Dl i ol
SAV(B0) CB:82 Y:82 CRI70 Y:70 CB:AF Y.AF CR:CY Y:C7 CB:80; Y:02 CR:80 [Y:01 CB:80 Y.02 CR:80 CB:80 Y:02 CR:80 Y:11;

A 1TUB56 .
muUese

(e 1] L
EEEE EE | | b
o }EC \}1§¥§F5Eﬁﬁi F |A Vv
[ Sample v i cHi . CR ¥ CB CR EAY Information j
‘ -5.11574500. 80: Field 1, elsewhere. 82 82 70 70 AF AF c7 c7
‘ 56 S. 80 02 80 01 80 0z 80 01
‘ -5.11559750. 80 02 80 11 81 CA ¥ 5 E8
-5.11552375. 80 ES 80 E8 80 E7 80 E8
-5.11545000. 80 E8 80 E8 80 E8 80 E8
-5.11537500. TF E7 80 E8 80 E8 80 E7
-5.11530125. 80 E8 80 E7 80 E8 80 E7

76
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JTAG

JTAG(Joint Test Action Group) #_— #& & "% #&2F P38+ 38 (IEEE 1149.1), 2 & % 2 & # p

IRER, A Hehg ki ‘j‘a’Ki # JTAG 133k, 4o DSP ~ FPGA % - £ %5 JTAG &,

LI BEE1H TCK~TMS~TDI~TDOfrTRST - # # = f[#{ﬁé?])\ TEA e
Fob- AR AR R A G o JTAG S A% R ¥ & VR FRES, A A RITEL RSP

M E_% - 1 TAP(Test Access Port), il i % * 1 JTAG P31 E $F ) 30 & BLIE (7 B3R o

¥
s

SN

B T

JTAG 28158 X

SEHE bpdl

Channel ADV  Report
TEST_LOGIC_RESET EXTT1_IR

TCK |cHO =
z [JaTAc(0Scant)
RUN_TEST_IDLE EXIT1_DR
TMS fcH1 2 @ TRST [CH4 =

SELECT_IR PAUSE_IR
SELECT_DR PAUSE_DR
CAPTURE_IR EXIT2_IR

CAPTURE_DR EXIT2_DR

TDI CH 2

TDO [CH3 =

4

STEEE

lulaoliaolx

i PR G SHIT DR UFDATE DR
™ R iR

SEETERIRE v REESER i

B Lo
1TAG 2EEE X
BEIFE ERUBEE

Channel ADV  Report
TEST_LOGIC_RESET |:|\, EXITL_IR
TCK JcHoO :
@ arac(oscan)
RUN_TEST_IDLE EXIT1_DR
TMS cH1 2 @ TRsT [CH4 2
SELECT_IR PAUSE_IR
TDI
SELECT_DR PAUSE_DR
TDO =
=
CAPTURE_IR EXIT2_IR
CAPTURE_DR EXIT2_DR

3

4

olululnlal il

SRR
nn EEEA ST o8 UFOATE DR
T e GERTE

R v EERLEE i

l
A
E
it
2
TE
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i dp LGRS 17 R FR 4P 2 Channel %35 TRST pin ¥ d # * § /-2 & 7 &
R, FRAG R RS AT, T8k g 1R G TE g £ T R R
7 & & * TRST pin - & * —‘ﬁ# VA2 H FE R ECTAG » % B cJTAG £ 7 » TDI/TDO
g R F A BT o TCKI/TMS i i PIAR 5 ¢JTAG OScanl 3¢ & (i TCKC/TMSC i 3¢ ©

®
Channel ADV  Report
C]ﬁﬁ%% s
Name Len
ARM7~ARMO (4 |
001 ARMI1O 4
002 ARMI11 5
003 ARM Cortex M1 4
Rl SmiE
HIEFE RSN A ST
(") Test Data Input (TDI) LSB v

Q) Test Data Output (TDO)

EE BT R T o (Testdata): # * f ¥ iE 4% § TAP state <ok & 5 Shift-IR~Shift-DR -

#-¢ 12 16 241 %7 TDI & TDO hF L -

RIFBF# (Testdata) =~ FIJTAG & F# B, FRA AT L7 2o Flt, # %

'“,5‘ ¥ 4p L f# 1} TDI/TDO P, 7R E_LSB First & MSB First ©

ja@ip s FREFEERp 4 ¥, ¥F g - Bdp 4 714 o JTAG protocol 4 47 #-¢

& Update-IR p%, #-3g 4 %735 & (Instruction register)shp % 2.4 £ &7 Mk o @ % H ¥

FCSdE, A, R RIET A (T A 13 2o £ 7] & Ap(Jdtaginstixt)  Brex & 08, f &

- & CRIAT, T AT £ 14

Acute Jtag Instruction table(JtagInst.txt): 4% d Jtag DLL i #3% &, @ * & ¥ {345

pe g REITHRESLF o A2 777 L3 BSDL #5354, &7 2 &% BSDL file 4 », ¥
L il £ TR, e p gy A H &~ 18 4 Acute Jtag Instruction table 3%

2L

N+
T

=

FL L ERFR, PRIEFHRAVNFELTE P DA P o
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Channel ADV  Report
Show the state in the report

B Test-Logic-Reset B =it1-DR

B run-Test/Idle B iR

B select-DR-Scan B rause-DR

@ select-R-Scan B rause-R

& capture-DR B it2-DR
Capture-TR Exit2-IR

& shift-0rR B update-DR

B shif-1R B update-IR

© show TDI or TDO () Show TDI and TDO

Show TDI or/and TDO: % i£ # ”"Show TDI and TDO”F¥, 3¢+ 77 % #-€ ke &1 TDI &
TDO -

AR

TirnedDiv = 10 us, 3

65276 Us 66552 Us 67878 Us 69203 us 70529 us 7185505 73181 us 745.06 Us 75832 U8 771888 78484 us 798.1us

1 1 1 1
I [l T T ] ; ; ; ; ; =
Test-Logic- Reset Run- Test Select-DI Selezt IR Capture-{ TOI: FFFFFFFF DEZESDDD

mm Eﬂﬂﬂj Uy ULHI T

4 Jtag bus e

B

e, Yo sagbustac) _ [Jug [ P mERas [xraal Jex AV
Timestamp TAP state Instruction reg TDI/TDO Data &

16 €04.52us Test-Logic-Reset J

17 658.96us Run-Test/Idle

18 667.3us Select-DR-Scan

19 675.66us Select-IR-Scan

20 €34us Capture-IR

21 692.36us Shift-IR TDI:FFFFFFFF 05253000

22 1.2397ms Shift-IR TDI:FFFFFFFF FFFFFFFF

23 1.77404ms Shift-IR TDI:FFFFFFFF FFFFFFFE

24 2.3214ms shift-IR TDI:FEFFEEFF FFFEFFEE

25 2.8644ms Shift-IR TDI:FFFFFFFF FFFFFFFF

26 3.40308ms Shift-IR TDI:FFFFFFFF FFFFFFFE =l
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s
Acute Jtag Instruction table 3% ;2 3P (Jtaglnst.txt)
kTR Y lF, ¥ s 16 BHIE T o
# R F RIS LfE
#ID : dp 4 7l A S%, FRIEO00-FFe 2> e FiASE:, 3 5704
WAL G R oo
HNAME : &40 4 8 G4, o e AR TE e 24712, BE G
32 bytes -
HLENGTH : dp 4 £ &, Hrdp 4 £ &, 1 bit 5 H 1z
#CAPTURE : 45 4 Capture £, " #cie #-¢ »* Capture-IR %, 3 » 35 £ 477
% (Instruction register) °
#INST tdp 4 4, % - B5EII 48, 5= BLEIIp 45 2, &5 5
32 bytes = F#INST : fs & 25 Fdichs, i mdp s Bk o
#TRST : ® TLAE § & TREST 3uhL, 4ok § & jedj » 1o 7 F & g 0 &
% &;g;ilgrm 1o
#BSDL : ¥ » BSDL file, 3# % BSDL file % &&= ¥ o BSDL file f#47 cr3g
P, &t 16— ke
# & : #1D:00
#NAME:ARM7-ARM9
#LENGTH:4
#CAPTURE:1
#INST:0, EXTEST
#INST:2, SCAN_N
#INST:3, SAMPLE/PRELOAD
#INST:4, RESTART
#INST:5, CLAMP
#INST:7, HIGHZ
#INST:9, CLAMPZ
#INST:C, INTEST
#INST:E, IDCODE
#INST:F, BYPASS
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#INST:
#ID:01
#BSDL:C:\3256at144_1532.bsd
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LCD1602

LCD1602 & - f&+# * g S &g+ frm, * k&g 58 &

LCD sitt, 7 # B 113F %

H i E R

F 8K L
LCD1602 EHRT X
28R
f? EEIEE _ _
R rRs [a0 = pe7 [A3 = pe3 [A7 =
rRw [A1 < DBs [a4 | pe2 [as =
E [az = pes [as 4| DB1 [as -+
DB4 A6 = oeo [aw0  [£
B
@siFEREE O4EEHR EifEREES
3]
(]' nESEG SR
SCREEN CLEAR [ | CGRAMADSET ([ v~
CURSORRETURN ([_] ~| DDRAMADSET [ | v~
INPUT SET [ ~| runciOonSsET ([ v
DISPLAY SWITCH [[__| v| DATAWRITE I -
SHIFT [ v~| patareaD 1~
pusy/aDReaD CT | [ -
HELEE
i EEFEESTRIEE
i AR E BRNE
EEmREeR v EEREE v
i L H
AFER: RTERF L L B AR T R il S
BE REpFHFOIEE gk ERTHA-

L H_5*11 eh3 A5 EE o
ApEEA] o B2ARLCD £ F H I R,
1o LCD1602 11 % 11 3 gLall, el i 8 7130 5L il i

Ik T

fe Ak & RILFREAR B
“§F o LCD1602 #7 B % 2.

: A’%ﬁ'lbmﬁ’}"\?’kﬁ’ ﬁﬁfﬁ %{#EF’F‘;T&‘EW@H °

82
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AR

!

Time Div= 50 us |2.3! ms |2.Mlb ms |2.7'I ms |2.T.’;|ms ‘Z.S}ms 12.3.’: ms I |Z.9Ims |2.ﬂ5| ms. |3I:|'ls 13, Dflb ms |3.1I ms
Cursor Return:02 CGRAMDDRAM Déta Wite:56 : CGRAMDDRAM Data Write:69 CGRAMDDRAM Data Wits:6F | CORAMDDRAMDataWiite3A | — |
4 L.CD1602
LCD1602
=)
EERE i [ o
e Yo 4  [esmame [ A v
Sample Command Data Ascl j
Cursor Return 0z
CGRAM/DDRAM Data Write |56 €9 6F 3A 20 33 2E 33 38 20 56 20 20 20 20 20|Vio: 3.38 V
Cursor Return 02
CGRAM/DDRAM Data Write |56 69 6F 3A 20 33 2E 33 38 20 56 20 20 20 20 20|Vio: 3.38 V
31.41703000. Cursor Return 02
39.40458500. CGRAM/DDRAM Data Write |56 69 6F 3A 20 33 2E 33 38 20 56 20 20 20 20 20|Vio: 3.38 V
44.80622500. Cursor Return 02
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LED Ctrl
et LED 454 B ingt, ¥ @& % MCU % # 2 4105 LED 4 %, #2418 - & %

% #.2 LEDs °

Settings
LED_CTRL £#5E X
E e ETEERE
P L s EHAUERR
= @ T .
Data CHO
c2 | |
Waveform display Data | |
@ value () Color R | ™
Chip setting
(®cCustom ()TM1314 ()ws2s1l
TO mir: EU = ns TO Max: lfl_(JU = ns
T1 min: 00 = - TiMax: |1000 = s
Reset: Auto v IEU = us
Bit Size: 24-hit e
BEER e s irmmE
Hy 1y 8
JrL
e ORIRITE HERE
IEHmRAER v [EEREE ~
wE | RUK

R R R EERIP L & B & BB 45 Al S o

Waveform display: /A7) % 2. 285 ™ #cie s 2 37 d 245
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Chip setting: Custom, TM1814, WS2811
# 35 % Idle high, ¥ %% 117 % 2
BOA A BES T 5 MTRE -, FU R E R A TOmin 2 2 TOmax, #* bit#-¢

f25 0, LA A2 Tlmin % Tlmax, * bit #¢ 25 1,

Reset: #7443 2 BRE-AZEXR T2 PR § £ 5 Start bit,

Bit size: {4 ¢ * 32-bit (WRGB) & 24-bit (RGB).

AR

Time/Div=100us , ai

1185 16 128 130 1355 ‘12@5 1388 1365 1185 165 128
| I I I I I | | I

C1R: 3F C2iR:CD | 626 C

Labal Channel

% _/-'Bu_s’{qul),cmuv [T @ { [searcn e [+ | A v
Sample command w R G B f E]

82 1 Cc1 0o 3F 3F 3F J

83 1 c2 FF co co co

B84 1 D1 0o 0o 0o oo

as 1 D2 00 00 00 00

86 1 D3 00 00 00 00

87 1 D4 0o 0o 0 oo

88 1 D5 0o 0o 0 oo

89 1 Dé 00 0o 00 00

) 1 D7 0o 0o 0o

91 1 D8 0o 0o 00 oo

92 1 D9 00 0o 00 00

93 1.2 D10 0o 0o 0o 00

94 1. D11 00 00 00 00 1=l
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LEFADDFDEPFE, 2R OB EEA]S AARAEEL L CAN o LIN 38 L2 *

T3 F Renilyr G oa LINBUS 2.8 % §3 ¢ 2 Fmd A48%a A4 ih- f10
Ao, AR R AMEFEEY, wd Pid B TaAE
FHK T
LIN S88E *
S8TF ETEERE
— FES B EEEUAEEE
::‘/ (]. Wake-up || | v|
LAGREE CHO = B h BRI
Break || | V|
e | R |
- tenifer | |
Del Data || | v|
Checksum || | V|
: EEREE
PR ﬂ BIEEAMRIEEE
@ LIN2.2/2.1 OLN 2.0 OLN 1.2 i FRAETE e
EEMFmAEE v EEmEE v
Baud rate Checksumiir Btz
AUTO v bps @l Okl i HH

Wi 8 FRP R A BEA 7 Rl i il
A7 B %R F 9 :E R € K- Bitwidth %] B &1 2475 % 0 3% Bitwidth #& BB K

Baudrate #73+ & 41 %

SN

o

Import LDF File: % % % » = % =7 LIN Description File > B 4 i & 8:3% % ¥ Add 373 4

B

WAER: VERT FARAREL RLIN LA $5om Lin 2.0 2 {4 o955 & Checksum &
HPEE A ARG > FRRET T MR ) E 20 TR AA] it o
Baud rate: £ 4% FP[IUELOE 5 o § K X5 auto PFo € B B0 (LRI R & BRIl ange 5 o
Checksum RZ#:5: ¥ EH Ete &85 Pt -
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2473 %

1434 ms 1534 ms 1834ms 1730 ms 1834 ms 19.38ms W31ms N3 ms n3ms 2834 ms H3ms 34ms 2634 ms 734ms 2831 ms 2034 ms
T

Break [ Sync Byte Field E Break [ Sync Byte Field F8

1] o Il
Yos{umwm , [fgs 53 | [EaEERE [)vras AV
Timestamp Event Type PID{ID+Parity) I} Checksumih)  Data ASCH Frame Duration Infarmation =

2 1 Ims LIN Frame €1 2z 98 . 10.

3 LIN Frame F 7

4 LIN Frame A DF

5 Diagnostic Prame 1o oo

6 LIN Frame € 9B

7 LIN Frame P B

8 L1 rrame or

[ Diagnostic 00

10 LIN Frame 58

n ¥ LIN Frame 7B

12 LIN Frame Al or

% > LDF #%

TimeiDiv = 1 ms, Y £l
Wi sams  temme  \am  48Mms

193 ms 3w 234 ms 23m B m Hams Bagms w3 2734 ms 2034 ms Bam
I I T T I I I
Hreak Break( Sync Byte Field 7 Break | |Bresk[Sync Byte 0 FB

i s 4 | >

e Yeul unun)  [fge 34 JESEEEG [rras e AV
Timestamp Event Type PID(ID-+Parity) D Parity Data(h) Checksum(h)  Data ASCIl Frame Duration Information E

1 ) T Unknowe Baud rate : 56

2 LIN Frame &1 21 1 Kl 1

3

F)

5

6 LIN Frame ro 30 3 1 C 14.166ms

7

a

9

10

1 1IN Prame a8 28 2 1
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Line Decoding

Bein T T AL B R o A B AR B B, I P 8 BN Ag T
FI* P A el R b BT R N T TR AL S
BB Ofrle d BAF DS ¥ 25 1 0 d sk o

¥ LA AE S N AT

NRZI(Non return to zero, inverted): #4 7 §F % 4], £ 2 @415 55, G 5L > F o
PR RE, N - (A ) e 3 T A R

NRZI(Transition occurs foraone): 38 "1, RIER L hf B, d 3RLd MEF o
B0 R g R e A e b4l - BEALE R ¢ §eheA kA S "110100110",
B A des ke 8 5 T1 ), 38 %P % "011000100" -

1 1 o0 1 O o0 1 1 O

NRZI(Transition occurs forazero): B 0 RI 2% { kit B, o 3RMSd MEF -
BRI FHFER G R 3o bldol - BF e R Zehiaik AL 10010110017,
Bk A7 i 5 T1,, i 48 % #8 R 5 "011000100" -

o o0 1 o0 1 1 0 0 1

Manchester: & /#8743 b 135 5 BB RREY BB 1 B F P I E8R TR
O& 1, tF— BiEAplar L3 etk o § 0T 2 AR
Manchester(Thomas): & & § =8 f R =& &1, Ad g2 =02 T =plA&T0, -
B4 TR e FehiAk A 5 "0010110010, i iE A% R 5 "0101 10 01 10 10
01011001" -

c o 1 o 1 1 0 O 1 O
Manchester(IEEE802.3): ¢ &+ & =3 f = =R £&10, md § 2 =FoF =R Ec&TL 0
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Plhe t - BEHRLR e ik B oS "0010110010", i€ iE A5 ) % 10 10 01 10 01 01
1010 01 10" -

L Him

O 0 1 0 1 1 0 0 1 O
Differential Manchester: £ & ;' & jicdt4 B 3703 & 45 ¢ o fird743 (IEEEB02.3)
SmEBAR R o E - B APER Y BNy T gk o A Rehd, AL 0§ RTATR A
L ",%’J FARERY B gt A AR - B 3R @R T,
FRIAA TL) c#ORER, Wk FTHREL0,, MARAPFRORRE ¢ B NG 3
gk o ek FHRELL), M ARAEF? B R ik o b4t - BFR
Pone g bk A L "0011101011", i i %45 A % 10 10 01 10 01 01 10 10 01 10" -

L Him

o o 1 1 1 0 1 o0 1 1
Biphase Mark: BEAp % 5L %88, €37 5 Bcidrd 5% B EIT o TR AT LA B
IS, EFFAL LPE, PATA 0L A 10 FHAEZ 0PF, Pl 004 115 BFEF AL

R F o, SRR RO R TR R & BB P 1 o Glde — BT
FL# Ghe §eniz Az A 5 "0010110010", i 4 45 7] 5 "11 00 10 10 10 11 01 00 10

10" -

c o0 1 1 1 0 1 0 1 1
Miller: Miller %8 & * % RFID cnF L ad® k3P o FFEALZ IPFFHRY B gd 372 =
EHT A MTEFT 2T OFRERFS R RhT i, R4 f T d
FAO ORI A0 2 B ¢4 24 T il o bdet - BFAME R FehEARA S
"0010110010", i 3E %5 R 5110001 111001110001 11 -

0O 0 1 1 1 0 1 0 1 1
Modified Miller: Modified Miller %:#% & * % RFID enF 1 a2 k 51 @ o Idle P¥ § 4% &
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BR, FTAS 0§ AT A KB NR- R FTAL LFELTAY B
- Bl LR - BEHOFRATH LG R WA I Do B S

G e Ak B 5710110010107, i 18 % kS B 4o B 91w

_HOUUOUOUDU

1 1 0
F 8K T
Line Decoding £E5E X
BETEIEIE FEEETE
5 3 R N A .
= » %%Egggﬁm&ﬂ,%ﬁ. AR 3% I Channd IAo— g

nr
NBZI(T ransition occurs for aone) v R

qu EIEFERSTAVEEE

110100110 JuUL
>
[Ish kn [Jshow B o Rt
ow Unknown ow Bus — =
EEREER v
/
Auto-Detect Data Rate ERAE
DataRate 1MHz EERIEE v

LTEE | | AUH

jREER

E A RS e

NRZI (Transition occurs for a one)

NRZI (Transition occurs for a zero)

Manchester (Thomas)

Manchester (IEEE802.3)

Differential Manchester

Biphase Mark Decode

Miller

Modified Miller

Show Unknown: % 7+ & foeil 55 o

Show Bus: %1 if 3 % o

Auto-Detect Data Rate: 3% T~ e 5 & Hd Goxip B R o
HER T R UFRP L aa gl s BB L 47 R il f g -
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AR

Time Div= 50 us 777 ms 782ms 787 ms 792ms 797 ms 802 ms 807 ms 812 ms 817 ms 822 ms 827 ms

T

Line Decoding

BERE EE [~

.00 "\ e
crn Jee e M [mermmms [

S
>
<
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Line Encoding

Bein T T AL B R o A B AR B B, I P 8 BN Ag T
FI* P A el R b BT R N T TR AL S
BB Ofrle d BAF DS ¥ 25 1 0 d sk o

¥ LA AE S N AT

NRZI(Non return to zero, inverted): #4 7 §F % 4], £ 2 @415 55, G 5L > F o
PR RE, N - (A ) e 3 T A R

NRZI(Transition occursforaone): 38 "1, RIEZR L hj i, d 3RS d M¥F o
B0 R g R e A e b4l - BEALE ¢ § ehe Ak A S "110100110",
B A de k5 M1, i B %8 R 5 "011000100" -

1 1 o0 1 0 o0 1 1 0

NRZI(Transition occurs forazero): B0 P %{ B F Hi, o 3 HF ML MEF o
BRI FHFER G R 3o bldol - BF e R Zehiaik AL 10010110017,
B A 4ok e 5 T1 ), i 18 %48 R 5 "011000100" -

o o 1 0 1 1 0 o0 1
Manchester: & iz i 237 PR GBI 1 B H I kT AL
f AL B - AR Ry R e
T Z RGN
Manchester(Thomas): & & 2 =3 =R &1, ad g =R T epci00) -
R TR e Feniaik A 570010110010, i iE SWAS R A "01 01 10 01 10 10
01011001"-
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il |

o o0 1 o 1 1 0 0 1 O

Manchester(IEEE802.3): ¢ & & = f @ =410, md f & =58 T =R~ AT1 o
Glde : - B ?a‘f'? @ g oeni ik B o5 "0010110010", i iE M6 R % "10 10 01 10 01 01
101001 10" -

i AR

o o0 1 o 1 1 0 o0 1 O

Differential Manchester: % #:% & 274 % 77501 & £ 4 {0k jitdr44 (IEEES02.3)
BB o bF - BIAPERY Fé“’ja"?”ﬁ T g e o 2, A BN 8 ST B
PO RAREY Bl g, R APER - By T R R R 0,
FRIEA L) oo, Wk THRELT0,, PlAEAREFaRps ? BFRg 2o
Gl o ek FHREE L), BN AR AT Y B T ol o blde - BFR
Pone zepim~ik B 5 "0011101011", i i %45 R % 10 10 01 10 01 01 10 10 01 10" »

LT T T

o 0 1 1 1 1 0 1 1

AMI(Alternate Mark Inversion): = F& T ini%fr, A F R o= AT kg "o

o

oty N F Ay N o1y o
IR rk&l—J ré‘ﬁdl—J

@31?]‘% FF T e
AMI(Standard): 8 "0, RIE %0, 8 "1, P E+/-B 3 4 -

___ -
1 1 0 1 O O 1 1 0 O

AMI(B8ZS): Bipolar-8-Zero Substitution EF1&:15.8 B 0 F & o A&+ i  AMI = 54, i

A FBFRF 8B OPFE FHARRIL - blde 1 5 1 ayf i 5+, R]:#- 00000000 # 4 =

000+-0-+ ; % 1 &k & 5 -, PI#- 00000000 4 4% = 000-+0+- o

Acute Technology Inc.
93 Copyright ©2017



Acute.

PC-based T&M Instruments

75 "i%ﬁﬁ;% %fu °

B
V=& F iR o

1 0 0 0 VvV B 0 V B 0

AMI(HDB3): High Density Bipolar 3 & % & & 5.-3 f# 0o 2 & + i  AMI > 5%, e &

FBIRF 4B O E FRHARIL o blde D B 1y i 5+, B]#-0000 &4 = 000+

-00-(ik# k) 5 % 1 ayk i % - BI#-0000 f3 & 000-2% F+00+(ik & i %

AeR) e ) H ORI LR - P 000+A B 2 700, i HTHE -

| L]

1 0 0 0 V B 0 0 V 0
MLT-3: Multilevel Transmission 3 % Fg fg;giglgo GO, R ET e, 8L, R
PRGS040 B R -

B I
1

0 1 1 0 0 1 1 0 0
Pseudoternary: % =% -8 "0, Pl E+/-F =54 @ FB0OpF2Frig, 81, plL
B’ix 0o

| L
o 0 1 0 1 1 0 0 1 1

CMI(Coded Mark Inversion): i# * & kgid 7 -8 10, B *"01"% 7, 8 M1, Al42
F47 00 e 1A 7 -

1 1 1 0 1 1 0 0

Biphase Mark: B4 5L 5078, 3% 5 Sy 5% B PIT o 3 TR = AL 5 B
WE, FE
K

FLE LPE, PIATH 012 10 F8dp > OFF, PIZ 002 11 & B FAL =~
R TEE e, SRR R AR I TUEL R & LR BLR Y R 1 e Blde - B R

Al iie gepAikA Q"

"

2

0010110010", if i % #§ A = "11 00 10 10 10 11 01 00 10 10 -
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o 0 1 1 1 o0 1 0 1 1

Miller: Miller %078 s * 2 RFID thi 4l g ki sd « FFEAL S L Fp? FFgd 32 1=
UL MR B3R - FFP OFR R R kR i, BEF TG
FAOPRIAPAA0 2 ¢33 T fldl o bldo: - BRRE e AR S
"0010110010", i iF %#§ R = "110001111001110001 11 -

o o 1 1 1 0 1 0 1 1
Modified Miller: Modified Miller %% & * % RFID (hf L ad@ i 52 @ o Idle ¥ § 4% &

BRE, FTALOPFE AT A B R Bk BTG LG E TR AR

- B L - BFHOFRATH LSS PRI B bl B

f e & A 5710110010107, i 18 %kB B 4o B 977

_IJOIUIUUUOl“l}u

1 1 0
FEK T
Line Encoding EHETE X
REIEIETE SBIERTE
35\1 » IEIRERIEAIE R, LU SRTETERA 2 & U Dot Chamnel IiAO z

nr
NRZI(Transition occurs for a one) v B REE

L sEEseRE

i ]

b 5 O B SN B S BN E;{ﬁfﬁ%
ZEEREEE -
[“] Auto-Detect Data Rate il iShombid
HEiuE
DataRate 1MHz EFRUER N
 BE | EUH
JEREE &

EH SN, R R AP Sl o

NRZI (Transition occurs for a one)
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NRZI (Transition occurs for a zero)
Manchester (Thomas)
Manchester (IEEE802.3)
Differential Manchester
AMI (Standard)

AMI (B8ZS)

AMI (HDB?3)
Pseudoternary

MLT-3

CMI

Biphase Mark Encode
Miller

Modified Miller

Auto-Detect Data Rate: X T4 e 5 &4 d 5 sup & ifip]
MR R LFR oo 5iehds B8 A 47 R ol 3 St o

AR

Time Div= 20 us.

EEER i Bl

X 3\
ciio I, O[T |

\ [ssimir ] AV
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LPC
LPC(Low pin count Bus)®/in4t, d Intel 4] 2 2 45, * 1B~ 2 4 F e ISAbus o 2
& & * ** Legacy I/O devices 7 i i& o

FHR T
LPC EZET X

%ﬁ

J LFRAME # |A1 :
LAD[0] |A2 =l 1aD[3 [as
Laoit  [as o

Show the field in report

START
CYCLETYPE+DIR
SIZE

TAR

1 ADDR

BRZERE
(psrarr

CYCTYPE+DIR

CHANNEL

TAR

SIZEMSIZE

LCLK [ AD 2
Data Edge

4 4

ADDR
DATA
SYNC
IDSEL

o sor |

<

<

A1

ML EIEESTARE

TR it AL
BEBRER - BEEEE

' | [BE.] | &

LCLK: LPC F# 2 Clock -

Data Edge: 3% % LCLK } = & &8 T "% S pr o 47 T4t

LFRAME#: #7 &1 1 Frame @ @ik chf 4 iz B & ¢ 7 Frame @52 % -
LAD[0-3]: F®ingts 2 @§é 4 ~ ¥ ufofpsy .

Show the field in report: Fc* 84 Hips e, "R JEZH T WHEL TP TP o
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AR

Time Div= 50 ns T

201 ns 341 ns 1 ns 441 ns 491 ns 541 ns 501 ns 841 ns 741 ns 791 ns
1

START

10 RY

ADDR: 0064

EERE i [ o
CH.00 VoS ﬂ
- AV
| CH-01 ] JE'L ."'
Sample Field _ #Clocks LAD Comment j
‘zauns START 0 Used for Memory or I/O or DMA cycles.
‘:'lorxs CYCLETYPE+DIR 0 I/0 Read
300ns ADDR 0064
425ns TAR FF
485ns SYNC 6 Long Wait
515ns SYNC 6 Long Wait
545ns SYNC 6 Long Wait
L =
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LPT
LPT(Line Printer Terminal Port)_p 80 & fA42 A& B A Tt 4% f hend 7] 4G, 1 &
LR F7 e AR R E o p o L3 P EPP Mode s® gt A 47 o

SR T
LPT(EPP) EHIRT X
3EER RERE
—_:? Dat0(s8) [0 = () rezd address [ -
Data[7:0] => [A7: AQ] Write Address |
[nWrite 'T =3 Read Data )
nWait Ao = Write Data I
jnDStrb A1D :
[nAStrb A1l L2 HMEEEF
T ent o - an SFESITHRE
O jnintr [T : IRV E  EH RIS v
(] Address Table Report HHENE EEEHE v
SR . EUH

DataO(LSB): & 8 il if ¢ Data, & g% % LSB enil if T v, # i i 4255 & f 9 3%

InWrite: -+ ?‘}»’m@@?]-% & o
InWait: _%iérr@ﬁgl TR A o
/InDStrb: &7 p @ﬁglmg\f_p .
INAStrb: & p = @ﬁ;;]ﬁv{fii o
Ininit: & 5 LPT ® $l4p 7 #i5Y, o

Inintr: @ %7305, i v iEHE A

i
S

FTEBLIRT -

BF o
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AR

Time Div=100 ns ATE -606.33 us -606.23 us -606.13 us -606.03 us BLas 605,93 us 605,73 us 605,63 us -605.53 us

RID:25 RID:2

e Vol (wemmms [ AV
Se.m’p]g s R!lr = AddrData Do D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 Di4 D15 ASCII j
-606.490000.. |Read Data 2B 64 85 88 BB 00 07 FF F3 L - R
-15ns Write Address AS
541.3200000.. |Write Address F2
1.074255000.. |Write Address Fé
1.615590000.. |Write Address FO
2.197460000.. |Write Address A7
2.789465000.. |Write Address AB
=

Acute Technology Inc.
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M-Bus
M-Bus (Meter-Bus) & - & * KR F B8 & hRing, & 70 1@ o haip| £
3 .
K T
MBus £/ T X
= Channel Auto Detect
EE/ Baud Rate
Polarity | Auto v
- Parity |None v
[Osla Al
ve_ [[]msB first
Polarity Idle low [ T repaet
i)
Start / Stop )
CI Field
1 “ I —] |
L Fiel S
= Y —
e Check Sum
Y =—m
A Field
[
it 33 S
ann BIFESITRVEER)
= s xR
EE#FRAAEE v BEREE v
i A

Channel: % T35 3 2 &+
Baud rate: :t . ¢Hig ﬁi;f]iz B
Parity: 4% 3% 1 8|

MSB first: %7+ 5 MSB 2 ;¢

Adv. report: Advanced report

Acute Technology Inc.
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AR

3025

©

s 3935 X

Time Div=1 ms

MBus

R
cHOoO VoV ﬂ —

- Y g AV
[ crior J9o) 8  [memmn ]

Timestamp Telegram Format L Fisld (h) C Field () A Field(h) CI Fieli(h) User Data(h) eck Sum =l
3.923764680s |Single Character J
3.924806440s |Long Frame 13 RSP_UD (08) 05 Fixed data respond(7..|78, 56, 34, 12, OA, 00, ES, 7E
3.924806440s 01, 00, 00, 00, 35, 01, 00, 00
3.924806440s 3c
3.950850450s |Long Frame 1F RSP_UD (08) 02 Variable data respon..|78, S6, 34, 12, 24, 40, 01, 07
3.950850450s 5s, oo, oo, 0O, 03, 13, 15, 31
3.950850450s oo, ba, 02, 3B, 13, 01, 8B, 60
d I D[]
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Math
Math s * i A4 HB-Fl o BLpid 8 o ehe s - Wy A A S e s & eh
TR T A B % - AND » XOR ~ OR ~ NAND * NOR * XNOR &7

gy -

$HK T

Math 52T X

ERBERE PRARRNRT (EHEER

1| 2%:
iékgaﬁﬁ BATIE
;
Siﬁjfﬁ 1
‘B O
- =
EBT 2
D v
wERMGEET | REREITER
[ ®mE || EwH
Math €832 F .
EEmanT REARRE (EHEER
= @D sresnee

B AND D

————+

ﬁ BECE ]
BERHENRE
HBAAITE ERNE

EEREIER v EEREE >

[ ®mE || EH
Math £5182 T X
EEEEART BRsERnE RHERR
WA ke
EERNDE @ =
EHER
= [ ooh |
FFEEHERE
| I - |
[ ®mE || EH

ERLER T

Acute Technology Inc.
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FEA: GRi8h 2, §AFINDRAART Y il gHRR LA
“47 E BS54 TiEHE e~ - % - AND » XOR ~ OR ~ NAND ~ NOR + XNOR «

BB N ER A ME AR E AT IE N A R AT LE R kR

PIGERE O MBS STE P P g

EREE R T VUL FAEE ;ﬁr}&""ﬁg—% Frame 2 g7 d £ R A FPH F 8 F i, &
—:& P"i C‘>=7’ N 9’>77 N 77=7’ N ’7<=7’ N 77<” ﬁ'{]g’ Fd #,; _J_ __ ‘aﬁ;l] °
A B

[Time Div=2 us

0 0

S O O

}L;( LT H ‘7\[}&!@@%&!& <l A v

Sample B AND D j
-60ns o

2us 1

AT WARIL [, RTAEE, R E T AR MR TG A (TP &
(AQMath.txt) ™ 3% 4 % & C 46T A RFEE 6 AR B, TR HERE, 0 R B A
(*law)z. #F, B & # AgMath.txt ¥ b g5 — > o B fazik 2544 P, JE 4 % AgMath.txt %
BT ST R BRI AT

Acute Technology Inc.
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Mini / Micro-LED
Mini LED & 4% = % 100~200 um, Micro LED Bl & % =% 50 um 12 T 2 B 7 & 45

FHK T
Mini/Micro LED S251F P
S8rieTE EREERR
- igaaan e o
?/f EEE (I. SE EARRE
b oo v o0 [ |
pato 2 v i —
(e A1 v DATAZ [
Option
Ward size 3 v
Bit order LSEFirst HEREEE 4TI e pEn
an
GeLicx 1 ~| Lloor AT E HRE
Data edge Rising e EimEEE | | EEEIEE -~
[]skip Data bit o
(5kip Data bit after CMD)
Delay time IZI e
SOR max ranage is -GCLK [ 2 to HGCLK [ 2
DDR. max range is -GCLE [ 4 to +GCLE [ 4
(Unit : sample point)
b BLH

DCLK: CLK i i
Data: Data if i
ek - L e ST T 1]
Word size: K T & T2 &R
Bit order: iE# 7] 5 MSB/LSB
GCLK: % =fi#t 2 CLK 5 DCLK 13 5
Data edge: 3 %_latch =%
Skip Data bit: ¥ X T FALE 4= 8, > LE falling 14> % B bit ehiz ¥
Delay time: % 2 F# lead / delay 2 FFR o

Acute Technology Inc.
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Time(Div=500ns

Acguired: 09:38:05.283 @38 ms

239 ms .88 ms .88 ms

» BUS_Min-LE

HMiniMicro LE

A BUS_Min-LE|

HMinifMicro LED.

288 ms

1E. L0Sns
9288 ms

9288 ms szEEms szEEms

s388ms 8380 ms s3gams

Label Channel | | >
— —
|
[ Ciro1 | }E“’ Customized Report _ | J |y @ F L [Search Al Fields [*]restinctuges| e A v
BUS_Min-LED(1) BUS_Min-LED  JS_Min-Li}S_Min-LEJS_Min-Li1S_Min-LE JS_Min-L 1S _Min-LE JS_Min-LE 1S _Min-LE S_Min-LE 1S _Min-LE1S_Min-LE 1S _Min-LE1S_Min-L{ 1S _Min-Li 1S_Min-L{ 1S _Min-LI BUS |~
Frp (s Command Offset DO D1 D7 D8 D9 D10 D11 D12 D13 D14 D15 \nkH
1 9:38:05
2 8:05
3 8:05 D[O:15] &4 24 c1 &4 24 c1 &4 24 c1 64 24 c1 64 24 c1 64
4 8:05
5 8:05 D[16:31] a0 a0 FE FE FE FE FE FE FE FE FE FE FE FE FE FE
6 138:05.
7 8:05. D[32:47] FE FE FE FE FE FE FE FE FE FE FE FE FE FE
8 8:05.
9 8:05. D[0:15] E E E E E E TE TE TE TE TE TE TE TE
10 8:05.
#2205 nIn:151 . . . . . . F F F F F F F F
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Mobile Display Digital Interface (MDDI)
Mobile Display Digital Interface (MDDI) £ 3 if % 2004 # &34 8- 5% 5 £ X ¥ 3 4 o0

Bom B ik, RO BRI AN A3 B MK a3 & BRI HY R
% CPU frdgr B2 F el & o 34 X JR134%: VESA Mobile Display Digital Interface

Standard Version 1.2, p @ & & 3 Type | ﬁv@s‘ﬁ]ﬁ:;‘ [EY-WAR LS

MDDI %-#cik =

(" MDDIDO +

MDDISTE |CH2 & MDDIDO -

e,
@

Packet Length

Packet Header

Packet Data

HFFEEE
M REESTREE
L B GEENE
EET=RAEE ~ | EEEsE

iz |

MDDI STB: MDDI Strobe

MDDI DO+/-: MDDI Data 0 +/-

KTEpEEgy DOET EH/ FTA L 3t DO+ £_DO-
(2) =) ¢

¥ % %_Frame p =& i Field z 3@ d -

(3) ~ 17 4

Acute Technology Inc.
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O R

AR

2

i
-
K3
e
=
Rt
7‘Qp

=% 2 A

Time/Div =500 ns,
Acquired: 19:20:16.373
3

4 BUS_MDD

Channel

3?5 3?5

385 358

Pac|Sub Unic Res S:uh-fran Prot Su:h Media-fr: CR{Pac RegbCli Rea Rec Par: Relg\ster Register Fac Fille {7 |

|
T | I T T«

o Yeu) BUs_mpDimoDl) _ ([gs [

| Search All Field AV
X Fl |
Sample Length Header Data Value CRC =
2 3.49%506955.. 0014 Sub-frame Header Packet (3BF.. Unigue Word 0058
3 3.495070485... Reserved 1 0000 —
4 3.45507078...
4

Sub-frame Length

00003C00

bl |

108
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MDIO

MDIO(Management Data Input/Output), - & ¢

s]:ill;}j% z
#&, * # % SMI(Serial Management Interface )

X e R oE |EEES02.3 (% 22 #£2) 1 2 |EEE802.3ae( % 45 if %) h 5 55

AogepLg s A v 24 IEEE
R

- MDIO ¢ MDC ~ MDIO 2 i 3§ 2= o

FEK T
MDIO 82T X
LET EREEE
_n EBERE @
:/ Management Data Clock (MDC) | bzl GER ‘ |:] il '
f v
Management Data Input/Output (MDIO) |a1 = SRR l I:| |
OP Code (OP) 1|
Preamble 3%7E PHY Address (PHYADR) — |
32 v/ Bit Register Address REGADR) [ |
ey Turnaround (TA) ||:] vl
Data Edge @ Rising OFaling DeviceType OEVTYPE) | v |
Address (ADDR) | |
H1EE .
. ata (DATA) [
HUL  seiem iR 808
O msnE EHERR v
HRiuE ZEEREE v
L BH
MDC: MDIO 7 #+ @ 2 Clock -
MDIO: MDIO F #* @ﬁ%li Data -
Data Edge: ¥ 3 € F#4 = E_MDC + = 5§ /7 "5 G fgB- 7L, FFH > 2 o
Preamble 3% @ ¥ 3% @ MDIO Preamble % & 4 —32Bit, 8% 32 Bit °

109
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AR

Time Div=2us T 2 5.6 us il DL 11,16 us 13,16 us 15.16 us 17.16 us. 1816 us. .16 us

PHYADR: 07

PR
Mo
@
EEEE @ ;
o Yo ee M [emmams [ AV
Sample ST7 0oP PHYADR REGADR DATA j
-61.0950000.. |[CYause22 Read 07 18 DATA: O3E2
125.0900000.. |Clause22 Read 07 16 DATA: O3E2
1 311.2750000.. |[Clauss22 Read 07 17 DATA: 2040
{ 499.3950000.. |Clause22 Read 07 16 DATA: O03E2
€87.5150000... |Clause22 Read 07 16 DATA: 03E2
875.6400000.. |[Clause22 Read 07 16 DATA: 03E2
1.063760000.. |Clause22 Read 06 03 DATA: 0CS50

Acute Technology Inc.
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MHL-CBUS
MHL(Mobile High-definition Link Control Bus) & - #&{7 % & & ¥ «ud 4% 1 % , CBUS R
A_MHL ? § Fidlugemlin o

R Z

CBUS €51 T X

%%2E bl f;;é RN
CBUS | AD v SYNC — B
HEADER ’ [ - ‘
HEE e (—
e SEESTRI0E dpacket [ |

= RAATE

i cvo /oaTA ([ ] |
s PARITY |:| s,
EEwES v ACK I -

| prCCE——

Arbitraton || v

b RGH

EE R R OFR L N A R A 17 R i i 5 -
TS

Time Div= 2 us

ARB_SRC | DDC@D)  {Packet ) TG

MHL-CBUS - 2us 5 US 55 us 1.05us | 1.05us 1.05us [1.05us [1.05ys

MHL-CBUS

EEEHE i il
e Yo lee M [emmamws 7] AV
r Sa.mplg7 =T li:a’d;ri Ctl SRC Packet SINK Packet Information 2
1.498826850s |DDC(00) cPacket STOP (51)
1.498843800s |DDC(00) cPacket EOF (32)
1.498936050s |DDC (00) cPacket Segment Read SOF(30)
1.498953050s |DDC(00) dPacket Address: 60 -J
1.499136600s |DDC(00) cPacket NACK (34)
1.499163150s |DDC(00) cPacket EOF (32)
1.499198250s |DDC(00) cPacket ABORT (35)
=l
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Microwire

d % B 7 %48 (National Semiconductor) 7 B 4 1 ch— 88 7|3 5LHe 5%, AT AR ZE 4214
% SUBLIE (75 ;43027 SPI(Serial Peripheral Interface)ip e o fosi 28451, 7 AR EH R
(CS:Chip Select) ~ p=7% 3 (SK:Serial Clock) * ’?fiﬁi%] » 31%1 41 41 (Dl:Data Input/DO:Data
Output) & -

F K T
Microwire £ E X
L8 EREEE
. EERE
3:_7? Chip Select Channel (CS) [AO—_ = (]D ERASE/WRITE ENABLE | | |
Clock Channel (CLK) [a1 E RENERE ALY | | 5
Data In Channel (DI) | A2 = f::rsri : : :
Data Out Channel (DO) | A3 = e : I
BERiEE ERASE ALL [ | v
Chip Select Edge (® Active High (O Active Low WRITE ALL [ |
Data Edge(DI) (@) Rising (OFaling
Data Edge(DO) (®Rising (O Falling
EEPROMs
- SiTEE
93xx46A or 93xx46C, 8 Bits v
e o RIEFEESWEER
#sc.za_e:a.fﬁ T e CERIE
BTANAA  [oH al EEEREE EEBEE -

EERRE SR

Chip Select Channel (CS): Microwire 7 #% @@?Ji CS-
Clock Channel (CLK): Microwire F #t @ﬁi%]i Clock
Data In Channel (DI): Microwire F # & ﬁi%li Data In °
Data Out Channel (DO): Microwire 7 #t @313]1 Data Out °
Chip Select Edge: A% 3 it B85 M= 5 # i o

Data Edge: Az B~Fflen> 38, & F A S8 TR o
EEPROMs: :E # #ri¢ * :7 EEPROM -

FLRETKTL RITFLRT TR 8T -

Acute Technology Inc.
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RS §

Read

Time Div= 5 us

B

T 705 us 1205 us 17.05us 2205 us 27.05us 3205 us 3705 us 4205 us 47.05us 52.05us 57.05us
! l | | ! | L

A=000 | 8 | D6 A9 03

A Nicrowire

ICROWIRE
EERE e ‘
cH.00 "\ Td ﬂ 115 3 i
o IO LT [ esmamE ) AV
Timestamp Command Address Do D1 D2 D3 D4 D5 D6 D7 ASCII{DO-D?)

1.900000000.. |Read 000 €B Dé EB A9 03 21 p 4 SR
51.70000000... BB EF SF SE 4C FC 10 EC _L
89.70000000... BE D4 ED 51 06 45 4D 99 ...Q.EM.
127.7000000... 25 8E 51 65 53 0s 5C 33 $.Qes5.\3
165 EC 3F 5% 16 a7 CcD cc
203.7000000... 8F 60 D4 F3 4E 4n 60 3D g N

CcB EE 2F 68 16 75 a3 €D

- |

70163 ms 70163 ms 70163 ms 70164 ms 701.64 ms 70164 ms 70164ms 701,65 ms 701.65 ms 701,65 ms
L 1 ! L | n

: Write : E6 !

A Microwire

MICROWIRE

o i L = (e [ AV
 Semple Command Address DO | DI | D2 D3 D4 D5 D6 | D7 ASCH@O-DY) =l
701.6314000.. |Write oc1 E6

705.2044000.. |Write ocz 02

708.7775000.. |Nrite ocs3 32 2 }J
712.3505000.. |Write 0c4 D7

715.9236000.. |Write ocs 5D ]

719.4966000.. |Write oce SE I

723.0697000 Write oc7 0B
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MII/RMII

MII/RMII(Media Independent Interface/Reduced Media Independent Interface) # 802.3u
= 4k T g * 4t Fast Ethernet +, i@ 4% Data Link Layer * 72 MAC % = PHY & - MII
sriclock 48 5 5 25MHz 14 2 2.5MHz (Ethernet), 5.4 % 5 TX_CLK 4r RX_CLK;
ey~ &5 4 W bit fiegig: TX[0:3], RX[0:3]; i Frsy ) frfiy » fgcds 3t 5L
TX_EN, RX_EN;#ij o fofiy » 648 340 203t 5 5 0 TX_ER, RX_ER:# 3§ 2y » e
WA sl s  RX DV i b I3 % h Collision 205 5 : COL-MIl F Fch3 B3 R ¥
* BV # 3.3V o SMI(Serial Management Interface) = MIIFF A 2 /A &, » f5
MDIO(Management Data Input/Output) -

F 8K T
MIl / RMII / GMII / RGMII| £E82F X
LE0T ]
o EEHEEE BEEERE $RERBERTE
=4 Omn OrMz O Only CLK and DATA pins used (MIT) Data Edge BmERER
Oemr OReMI (O Only CLK and DATA pins used (GMII) Rising Faling 8tH 16tH
HARE BRES Z A HiE s a (Ma)
SBEIRTE
The data source from DSO - Differential (]D
i il Data —]
ﬁso 1 [=] -
> = | © e —
. ﬁsoz =] X e =
® il I S [ — |
A2 . 5o a
TX_D1 | </ RXD1 | = e [ - |
X D2 |A3 : RX_D2 |"l : = Carrier Extend / False Carrier [ _ i l
X D3 I A4 '« mxp3 [ = indication / Status
- S| oes | g Preamble / SFD | |
TX_D4 | A *  RXD4 | =
- ‘ — s akiin- ]
TX_D5 | e 2/ || RXD5 | = o )
™ops [A0 : RxDe EE R LR e
= z = ' x FERRIUE HERuE
™p7 [Ail 3 RxD7 [AID S EHmAIAE v EERER v
™EN  [A5 5 ROV =
TX_ER |A6 : | RX_ER Pt —
TX_COL |A7 =
| ®m | ®we || HEuH

MIl/RMIIL:ZE# MIL/ RMII
GMII / RGMII: ## GMII/RGMII
Only CLK and Data pins used (M/G): MIl / GMII # # * i * CLK 4 Data[0:3]%r 1

Acute Technology Inc.
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EEEZN (A

FEHEGY(TX): EHFEH

EIH N (RX): F & £

B BN (Tx+RX): E 48 b g 3 frdi oo #1050

HERT KTFRP L, E B, & AaBdEs 47 Rl § %I -
Rising: i#4% Clock edge } = s PP~k T

Falling: iZ# Clock edge ™ "% s P B~k 7L

B EBFLARTDOTAWL 8HHET

164F: EBFLART TR L 16 57

AR

1140

Time Div= 200 ns T Lk STSRE S 1 1728 220us 287 280 st

: I |l||||l|||Illllll||III|||||Ill||||||||||III||||||I||||l|||||||]|~
Preamble SFDFFFFFFFFFFFFDD72883283A28060001080006040ﬂ01DDD72883283A2005A1D7

M/ RMIS
EEE i#a o |
CH.00 Y J s |
e Je e (1 | [ammme[7] ALY
 Semplke Bo. || il | mai ) 3 | D4l | b5 | be | D3 Information =
€65ns F F 3 F x F 3 F
985ns F F F F 0 D 7 2
1.305000000.. |8 8 3 2 8 3 A
1.625000000. 0 € 0 0 0 1 0
1.945000000.. |8 0 0 0 € o = 0
2.265000000.. |0 ] 3 0 0 D 7 2
2.585000000.. |8 8 3 2 8 3 A
=l
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MIPI DSI
MIPI Display Serial Interface (DSI) % MIPI B g #14] 2_% 12 f@ﬁs?]% [ R iU A
H 1 i¥45% ¢ 2 7 High Speed Mode 2 Low Power Mode (LPM) -

K T
MIPI DSI €252 X

WERTE

LP Mode Channel HS Mode Channel

e op Jao S Datalane |1 v| Do+ a3 S b+ e 2
Dn ﬁl : Clock + F\z = D24 I S D3+ [, =
Advanced Decode [ _|Show DCS Command [] always goes to HS Mode
TMEEEIIA Master -> Slave v

ERZERE

u_, Start of Transmission v Word Count

Transmission Mode v Data Frame

[ =
— [e===4]
Escape Mode Action [—] - End of Transmittion 1~

Data Identifier

A5
v EFESTENE
X pRRsmE ERE

2 S EEREE

iR A

Dp, Dn: DSI-LP #-5% e 5Lid 5

Data Lane: DSI-HS #;¢ ™ 3 Data Lane #i &

Clock+, DO+, D1+, D2+, D3+: DSI-HS $i-5% ervan 53 i

Advanced Decode: #-3 42 iz g DSI $2 5% f275

Show DCS Command: #-DSI F# ¢ 7 DCS Command F i f# 75

Always goes to HS Mode: £ v DSI-LP #-3% = Dp 2 Dn gk i, — E#-FR 2 5
HS-Mode

i'ﬁé@ﬁj* Wl E AR ﬁﬁgﬁiﬁﬁkﬁﬂ?h‘ﬁ@%ﬁ W
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RS §

Time Div= 50 us

groe YeuX [Uee MY [esmmme [ - AV

Mode Action yC DT wc DO DI D2 D3 D4 D5 D& D7 ECC CRC |

-2 LP_ESC LPDT 00 Set Maximum Return Packet Size (37) 01 |oo 1D Host proc
232.4050000... 00 DCS READ, no parameters (06) 0A |00 3E
« D

o

L el S

Time Div= 50 us.

" s 141
MIPI DS H | Ul LJuuuL ‘ Ul

CH.00 Yo o/ 3 5

oy I O L Tl = | \[ermmn ] A v
 Timestwp | Mode Acton  VC DT WC | D0 DI D2 D3 D4 D5 D6 D7 ECC i CRC y |
-2.80000000.. |LP_ESC LPDT 00 DCS Short WRITE, no parameters (05) 11 |oo 36 Host proc
. 5
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MIPI RFFE

[

y)

MIPI RFFE(RF Front-End Control Interface) ¥ - &% P4 %% 5 2 A X 7d E R L i
SHE(RF) S S 13 PRifd 4 6 R -
SR T
MIPI RFFE E8182T X
IRIERTE EHZERR
?f‘ SCLK AD = (II' SSC “:| «| Address “‘:] V'T
sata [AT 2 5 [ | o= [
Command “:]T;‘ P “ﬁ
BC IE33JW [[jvJ
BOELEE
ﬁ BEESITAVEEE
AU E  EERESE v HRNE  sEgmiE v
iR B
HE K E K LSCLK 2 SDATA it L3 i
MRS

| | | i ! | | I !l l ! | i | ; | I
Addfess 01 | Data0s | 55C  5A4 BCD Data 0D

MIP| RFFE]
R i il [ :
o Yo lee M [emmams 7] AV
r =R 77751; Commsnd Byte Count Address Data. :]
Spare (user-define.. |Register Write Command ic PM_TRIG(07) PWR_MO..
Spare (user-define.. |Register Write o1 04
Spare (user-define. |Extended Register Write Command |0 CF 00
Spare (user—define.. |Extended Register Write Command |0 cc 00 J
Spare (user-define.. |Register 0 Write Command 02
Spare (user-define.. |Register Write d ic PM_TRIG(01) PWR _MO..
0. |Spare (user-define.. |Register Write mand 01 a8
I (]
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MIPI SPMI
MIPI SPMI(System Power Management Interface)#_d4 MIPI 535 B 4] =_* 12 i & Power

Controller 2 Power Management IC ﬁv@ﬂi%] fim o

FHR T
MIPI SPMI 2152 E x
BB
33\/ SCLK [T[:i SDATA [r: ]
GESE Lo v]
[C] Arbitration OFF
EREEE
(]' Start "PA SSC |:| v
C-bit :| «~ | Command Frame
A-bit v Data Frame =] s
SR-bit Parity bit
Master Arbitration (] ~| BusPark B -
Slave Arbitration ] ~| Ne Response Frame 1~
BOELEE
HUL i S irATREE
—
HRERIUE  EHEAIEE v HRNE SEFRLEE v
B BH

R 2 K LSCLK 2 SDATA a3t 3Ll i
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AR

Time Div= 500 ns

440 ns

e Yeus( R R VN
e SR Device Address(Hex) Command (Hex) Data Address - High(Hex)  Dats Address- Low(Hex)  Data Frame(Hex) =

MPL3 52=00 38 (Extended Register Read Long: 1Bytes) |56 46 00

MPL3 S2=00 30 (Extended Register Write Long: lBytes) |56 46

MPL3 SA=00 38 (Extended Register Read Long: 1Bytes) |57 46 00

MPL3 SA=00 30 (Extended Register Write Long: lBytes) |57 46 80

MPL3 SA=00 (Extended Register Read Long: 1Bytes) (5B 46 00

MPL3 S2=00 30 (Extended Register Write Long: 1Bytes) (5B 46 80

MPL3 SA=00 (Extended Register Read Long: 1Bytes) [SC 46 00
=
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MMC

MMC(Multi Media Card)+ 2 eMMC(Embedded MMC) v5.0, & - fé - e fg—+ ik,
d @ F*+ & SanDisk £ ¢ B % ©

$-Hck T

MMC Settings X
Parameter Color
- Channel Analysis
. ® Command @ « |
CLK AD " P— Start bit >
3
Host I
CMD ‘ |
LAl - Command - -
eice [
Datal | an [ adv. Repart ‘ -
- [13Pin mode L N —
- Wi woument | |
Data2
A4 Startup mode CRC check | - |
Data3 | s 8-bit Data )
Endbit | [ - |
4-hit Data -
Datzt | g Lbit Data —
DDR mode
Datas A7 Mon-nterleaved ]
Datas Data Strobe (I
= No BOOT ACK
Data? | g Range
DS AlD Auto phase correction gy Start End
Buffer Head ™ Buffer Tail ~
: Default oK Cancel

HEKE: WRFRP L 25, &b LA dul i Bk o
A v
Command: ¥ 4 45 Command -
Data: 7 4 45 Data °
Command: LA
Adv. Report: I 4 % ¢ ¥ Command argument 3L — ) f255 -
3Pin mode: ¥ # * CLK, CMD, DO %5
No CLK mode: Fixp CMD i kf2s5, 2 7 & CLK# i -
Startup mode: Rism 17, F & TERPF 2R

T i 4% DDR mode ~ 8 = ~ 4 A 1 A hficdp ) 2 2T F
& Data strobe if 3¢, 7% DDR mode ™ 3 i Non-interleaved {s
AITEHT g AR -

AutoPhaseCorrection: 3 i1 ¢ p #B & P2 4p 1=
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RS §

Command: )

Tirme/Div=100ns & 33. 656us
Acquired: 09:36:05.008 57 us 3720z 33.87 us 34.02 us 3417 us M3 us 3483 us 34.78 us 3493 us 35.08 us

o
4 BUS_MMC S S N H N H N N R
g % 7
Label Channel 4 »

&

o }EC Bus_mmcmme) | Jig % [ 2 .| search Al Fielas []ext incluges v
amp (himmss ms Command Response Argument / Data Block 1 () Data Block 2 (h) Data Block 3 ()
1 $:36:26.210.." (CMD23:SET_BLOCK_COUNT 20 00 00 08
2 :36:26.210 R1 :CMD23:SET_BLOCK_COUNT 00 00 0% 00
3 36:26.210..° CMD25:WRITE MULTIPLE BLOCK 00 04 38 BE
4 2€.210. Rl :CMD25:WRITE MULTIPLE BLO.. 00 00 09 00
5 26.211.. CMD13:SEND_STATUS 00 01 00 00
6 :26.211 R1 :CMD13:SEND_STATUS 00 00 0% 00
7 26.211. (CMD23:SET_BLOCH OUNT 00 00 00 08
8 12€.211. R1 :CMD23:SET_BLOCK COUNT 00 00 0% 00
3 26.211.. CMD25:WRITE_MULTIPLE BLOCK 00 78 FO 68
10 26.211 R1 :CMD25:WRITE MULTIPLE BLO. 00 00 09 00
11 26.211.. CMD13:SEND_STATUS 00 01 00 00
2 a1 ©1 -rumia-sENn sTaTns an nn ne an ]
Data:
TimerDiv=100ns & 33 65lus ]

338 us 3

.
cHo0 ) 's = 3
Jeus Bus mmcoamc) Uiy E‘l ]  [searcn an Fielas [F]textincluges RE AV

Acquired 09:36:05 088 us 28 us

7
I

CMD25: § 0oh 04h 3gh

4 BUS_MMC

Channgl

:amp (hh:mm:ss.ms. Command Respanse Argument (h) CRC7 (hy Frequency Timing Information
1 :26. | CMD23:SET_BLOCK COUNT 20 00 00 02 3F leeMHzZ

2 26. RO :CMD23:SET_BLOCK_COUNT 00 00 0% 00 0E 166MHz Ner: 32

3 26. “| CMD25:WRITE_MULTIPLE_BLOCK 00 04 38 B s 166MHZ Nrc: 5487

4 36:26. RO :CMD25:WRITE MULTIPLE BL. 00 00 09 00 18 Ner: 32

5 :36:26 CMD13: SEND_STATUS 00 01 00 00 29 Nrc: 127350
6 136:26 RO :CMD13:SEND STIRIUS 00 0o oo 1F Ner: 31

7 36:26 CMD23: SET_BLO! QUNT 00 40 00 08 SF Nrc: 5550

8 :36:26. RO :CMD23:SET_BLOCK_COUNT 00 00 oo 0E Ner: 32

9 36:26. CMD25:WRITE MULTIPLE BLOCK 00 78 €8 08 Nrc: 2743
10 136:26. RO :CMD25:WRITE MULTIPLE BL. 00 00 09 00 13 166MHz Ncr: 32

1 136:26 CMD13:SEND_SIATUS 00 01 00 00 29 leeMHzZ Nrc: 15107
12 36:26. RO :CMD13:SEND_STATUS 00 00 0% 00 1F 166MHz Ner: 31
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Adv. Report:

Timemiv=100hs ,
Acquired: 09:36:05.088

23, EElus
Bhus

4 BUS_MNMC

Channhel

No CLK mode

[23]
[22]
[20]
18]

COM_CRC_ERROR: no error
ILLEGAL COMMAND: no error
CC_ERROR: no error
ERROR: no error

et | Bus‘ Bus_mmcomo) | ig @ F’ .| searcn Al Fields [Flretinciudes e A v
:amp (hh:mm:ss.ms Command Response Argument (h) CRCT (h) Frequency Timing Information | =]
CMD25:WRITE_MULTIFLE_BLOCK 00 04 38 B8 166MEz Nre: 5477
] [31:0] Data address: 43888h
RO :CMD25:WRITE_MULTIPLE BL_ 00 00 09 00 A eemEz Nor: 30 J
[31] ADDRESS OUI_OF RANGE: no error
[30] ADDRESS MISALIGN: no error
[28] BLOCK_LEN_ERROR: no error
[25] DEVICE IS LOCKED: Device unlocked

Time/Div=20ns o

Acquired: 08:36:05.088 GE-S‘NS

30,80 us

]

4 BUS_MMC_Z

% JEMC

Label

Channel .

3001 us

0.9 us

30.95us .97 us 099 us 3700 us

03 us D5 us 3707 us

s Yeus sus wmc 2oy [Jgg [E [

| search ail Fields

[*]7ext inciuges |

samp (hhemmiss.ms command Response Argument / Data Block 1 (h) Data Block 2 (h) Data Block 3 (h) =
1 09:36:26.210 ] 5C D[0:31] R4 £1 00 00 DF 03 00 00 4B 57 31 2E 79 57 10 57 00 00 00 00
2 D[32:€3] 00 00 08 00 01 00 00 0O 01 00 04 00 00 0O 00 00 00 00 00 00
3 D[64:95] 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00
4 D[96:127] 00 00 00 00 A€ 72 D9 9B 00 00 00 00 00 0O 00 00 00 00 00 00
5 D[125:159] 20 00 00 00 54 FF FE 31 00 00 00 00 00 00 4B 57 €8 73 12 3E
13 D[180:151] 00 00 00 00 00 00 00 0O 0 00 00 00 00 00 00 00 00 00 00 00
7 D[192:223] 00 00 00 00 00 00 00 0O 0 00 00 00 00 00 00 00 00 00 00 00
8 D[224:255] 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 0O 00 00 00 00 00 00
9 Dr256:287] B4 81 00 00 84 15 00 00 DA 1F 79 57 31 2E 7% 57 42 55 00 00 00 00
10 D[288:319] 00 00 08 00 01 00 00 00 OA F3 01 00 04 00 00 0O 00 00 00 00 00 00
11 D[320:351] 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00
12 nrasasasa An_an_an nn_on ne sn cn An_an_an_nn_on_an on_an An_an_nn_an_on_an_nn_on
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Command + Data: (Customized Report)

Mime/Div=200ns L
\Acquired; 09:36:05.008 208 us 3418 us 3438 us 45 2488 us 3Bus 336 us 26580 3876 us 35,08 us

3

» BUS_MMC

MMC

Logic 1 (35.295us)

4 BUS_MMC_3

m J.gl.ﬂ‘.

Label Channel ! v

crood Yeus) customizeareport | | g % F | |Search All Fielas [*]7ext inciudes | Jre A W

e U5 M BUS_MMC | S_MN3US.MMC BUS_MMC IS_MMC BUS_MMC_2 BUS_MMC_2 BUS_MMC_2 BUS_MMc|=]
Command Response Argument () RC7 (IFrequency  Timing  omman Response  Argument/Data Block 1 (h) Data Block 2 () Data Block | J

3 CMD25:WRITE_MULTIPLE. 00 04 38 B2 [OBMM 166MHz Nrc: 5477
4 RO :CMD25:WRITE MULTIELE. 00 00 08 00 [1800 lé6MHz Ner: 30
5 5C=L  Dl0:31] A4 81 00 00 DF 03 00 00 RO 97 4B 57 31 2E 79 57 KD 16 10 57 00 00 00
6 D[32:63] 00 00 08 00 01 OO0 00 00 OA F3 01 00 04 00 00 00 00 00 00 00 00 00
7 D[64:95] 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
8 D[96:127] 00 00 00 00 A& 72 D9 9B 00 00 00 00 00 00 00 00 00 00 00 00 0O 00
9 D[126:153] 20 00 00 00 54 FF FE 91 00 00 00 00 00 00 00 00 BO 57 4B 57 &8 73 12
10 D[160:151] 00 00 00 00 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
11 D[152:223] 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
12 D[224:255] 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 0O 0O 00 QO 0O 0O Q0 OO
13 NI25A=2871 24 &1 An AN &4 15 A0 NN NA 1F 79 57 31 2F 74 57 AF NN 42 55 A0 a0 00
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ModBus
Modbus & - f88 7|i 2 # 3%, £ Modicon ** 1979 &, % i¢ * ¥ 42 ;% B4E - 4] B (PLC)
Mg A TR, v SR 1 EFPUCRERESE, TP RAIIETIRFLRT

g F T gt

FHR T
Modbus £ F >
LRTE RRZERE
: @iﬁixﬁ @
32/ Modbus (Tx) IAO = Header I -
[IModbus (Rx) Start ]
| e I
& R I
@ ascr ORTU Dot [ v
B v
BIIRERTE ol
b Auto v I
Parity —
g [V BEhiE8l 2600
stop —
[ElfzzE None v o
rer e
ER,PEETAIE  [(IMSBFirst
[CJLRC Check
SifrEiEl
LR BT
T gRaaE HRiuE _
EE R v EEwiE v
| Bz | ®e || EUH

Modbus (Tx): Modbus Tx 2 5Lid i

~

Modbus (Rx): Modbus Rx 3t 5L 3,3 § ¥ 3%78, ¢ &4F 4 AL ¥ &7 ModBus Rx f248 %
2,

WEHF: A 5 ASCH o RTU #55¢ -

#wit: & Auto, Idle high, Idle low = #&#: 5% -

Auto: p # B Idle PF 5 High or Low °

Idle high: Idle # i P %257 % High o

Idle low: Idle % i P& 5+ 5 Low

Bode Rl KRS P A K d kL B i)
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#e ¥ (Baud Rate): @ Fa+enid &, = £j48 7 > =~ (bits per second), = L
110-2M(bps) -

F =% %(Baud Rate): None Parity(# =) ~ Odd Parity(# I ) ~ Even Parity(i F i) o
BAG BEA R R AT G BT LA

<
w
99)
I
-
=
oy
oy
-3‘1%
(dﬂ
—
w
v9)
I
b
&
e
G
wn
—+
QD
—~
W
—
(ﬂ.
T
i
<
w
v9)

AR

[= )]
Time Div= 200 us | -240.85 ms 240,65 ms 240,45 ms 240,25 ms R R R S -243.25 ms e s mr

istop i Data: 01 | Stop | Data: 2F | Stop

| Datas5s | stop Datd 7F

Modbus

cHoo VoV — —

o i L s [wesmms [ AV
Timestamp Field Parity ASCIl Information

-250.010500.. |Data: S5 U

T

-249.489800.. |Data: 7F

-248.969800.. |Data: 01

-248.449800.. |Data: 2F /

-247.929800.. |Data: 00

-247.410600.. |Data: 00

-246.890600.. |Data: 00
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NAND Flash

B-FE s R A 5 NOR 34 NAND 4], NAND Flash 4p #.** NOR Flash &  #.% G55 %
B8 Ao k@ NAND Flash 0 1/0 4 & T2 § S48 75 B~ oh 30 @ik e in 2,
TR R B e (T B~ NAND Flash 4 % eig £ ahe? 4 e g+ ‘Fr"\?‘ *qu‘

EIJ o

K T

MNAMND Flash S222F X
28IE
E\/ EEE FEEHN
: Device Width (@) x8 () x16 #CE/RB BIEE |H}'nix ™
®1/0 $EREI N @x1 Ox2 Ox Ox4 r HY275F081G2A
Otonataze | s
SRE=2 - RBEL = HY275F 162628
1/00 {L58) D - D- = B 5 HY27UF084G2M
/o [7:0] - - HY27UGDS8G5M
B 5 0 . HY27UG0SEGOM b
CLE 3 = 0 = o =
ALE s = =
e - Flash F4EEFERTE -
WE= z Toggle [ ONFI DDR Mode e
— - (@) command I |
Data Out Cydes dd
Command Latch Cyde tREA »= 20.0ns tDQSQ == 0.5n8 Address | I |
DS >= 5.0ns tOH == 5.0ns Busy |
I I 1 Data In I
Data Out —
[ ]147F NAND Flash data [Jinvert RE#(W/R%) &
D T BET: BUSY 4588 Invert DQS f}'ﬁ'ﬁﬁ
867 Erase 7o (] FHEA#RERE Address T L R A A
(I Az C maE EEERE v
HEE o ) w
| ® || #&E | Bk
ZLIe st e st N
1/Ox DQx NAND Flash F#Lid s
CLE CLE Command Latch Enable if ig
ALE ALE Address Latch Enable if i
RE WI/R Read Enable - Write/Read if i
WE CLK Write Enable = Clock :if if
RB# RB# Ready/Busy :if ig
CE# CE# Chip Enable if g
DQS Data Strobe if g
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Device Width: 3% 2_8/16 bits 7 #id i

VO MELE $+383 / IOREPp SBuhip - F4H 1O 5 p S pF, 7 F K 2 1/00
(LSB), # il gfzs ¢ p &3, FE#E IO

MELR TE, PIZRT I IRERTFER T

NAND Flash I/0 X
yoo [a0 = o8 [as :
yor [ar & oo [ae 2
yo2 [a2 2 yow [am 2
yo3 [a3 =1 you [as 2
o4 [aa = yow2 [a7
yos [as 5 Uo13 [azo  °
yos [as = o1 [a4 2
yo7z [a7 2 gjo1s [ais 2

Cancel

Flash #4:#-3%%& 2 9 £ Toggle DDR Mode £z * e 4 5%

tREA /tDQSQ: % % SDR/DDR #Z5t T, NAND 3 B~ L efo i p [ o 3 %eh
NAND Flash 3%+ 7 3% ¢ tREAADQSQ - % 37 % 5 tREA/tDQSQ 3 B~ FHLP% 5 3L 5L 4%
fibad A Bl A T AT, 98 (REANDQSQ 73k %% 3L BLAR TR fi chpE
fg‘!;, o

# % NAND Flash Data: 3 <_i 7 Read/Write NAND Flash Data, ¥ 9 i£ % 3 NAND
Flash Data P, #25% ¢ & LA 1 i¥ P &7 (PR EL: A an? 2\Acute)), & 75 3% NAND
Flash Read/Write 2 F#%, %4 % _Bin #53:%, 4% & #2r1% PF NAND Flash # % 4% iF
oo

7 BEF BUSY R % 23R 2 A7 %4 7/7 &7 BUSY a3k i 31 (e.g. BUSY
START / BUSY END) -

B+ Erase = #: % 7 %_F %7 NAND Erase command/address =t #icse3t % %

B PERE A R A E IR L ART e B IR T R BT o

Invert RE# (W/R#) / Invert DQS: # DDR #£;¢ ™, % %45 RE/DQS#, ¥ 11 §iF p
I AR o

* ERFLART Addressif =1 7 7 E P, ¢ A 3 5 NAND Write/Read dataziaddress

T %, F 2 B # & kaddress o
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& ALE/CE#/RB# # 5.

JEFET ARG

# ¥_ 3 byte Row Address -

12 %% NAND Flash Data # % & fi-4 % &

B 28

TL %’{»!

=3

P

H¢ Zv: ALE 5Lp

I TR

P

NF_DI/NF_DO NAND Flash Data In / Data Out
_Rowxxxxxxh Row Address
_Colxxxxh Column Address
CEx ko 2. CEX
1, 2, 3. & BoE 5

Ex:NF_DI_Row017821h_Col0000h_CE1_1.bin
NF_DO_Row017821h_Col0000h_CE1_2.bin
NF_DO_Row_Col_CE1_3.bin

/‘ﬁ'**ﬁ-’% ° ?/}»3}5 'El

ca
a2
Db
B9
BB
ay

# % ™ % 2 NAND Flash Bus Decode A 254438 £ 4R T N 2 ¥R
'po |pr |pz |ps |pa |ps  |ps |7

54 A6 6F 36 Bz 38 ES E7

06 £ E7 OE El 19 ca 21

TE CE 58 EF ED 18 a7 C

5E DD o E3 A5 E4 0z 11

EQ 2D a6 14 86 32 CE F4

53 10 60 79 Ei EG D6 CE

54 23 53 A5 F1 a9 DE 58

£ 73 B3 Bl a2 19 Bo a6

oz 25 76 Ei E4 CE 74 a7

iC ES 20 3D oF 74 EE ES

55 54 66 ar 63 a6 AC OF
8880888 5n A6 6F 36 B2 38 B8 B7 86 8n B7 BB B1 19
@886818 7E CE 58 EF BD 18 47 7C GSE DD 9A E3 A5 Eh
88086828 E9 2D 96 14 86 32 CE F4 53 18 68 79 EA Bé
@88838 5f 22 53 A5 F1 OF DB 58 8n 73 B3 B1 82 19
g8086848 92 25 76 EA E4 CE 7% A7 1C ES5 28 3D OF 74
8886858 55 54 68 4C 69 86 AC BF F1 A2 47 FA 37 4B
éfﬁ.?°$l

B LB ER T RO, LA

2T %Aﬁ?*?ﬁigfiéﬁf‘%‘ Cip 7 A B

{722 = NAND Flash 4; £ 2

A 5L

\’

’ F

2

‘EijL‘F]Q E%—K—;V—T = o

* # 2 NAND Flash 4] 5L -

79

21
11
CE
Lib
ES
an

o ¥ ¥ # Custom 7 p P&,

A s

% & F g
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Custom p fF&2dp & 2P it * o i, A & LA L PP &7 (FRRERL e
#\Acute\)iz = AgNFCustom.txt #H % o %M E PN F 407

Hanufacturer=5Samsung
PartHo=KIRSSXNRAN

HCE/RB=1

¥16=N

Synctode=Y

Cmd=Read, Read, tR, 68, , , M, N, H, 88, 38
Cmd=Read Status, Read Stat., , , , , ¥, H, ¥, 7@

Cnd=Two-Plane Page Program, TPP Prog., tDB3Y, 1, tPROG, 5688, H, Y, H, 88, 11, 81, 18
H ¢ | Manufacturer, PartNo, #CE/RB, X16, SyncMode, Cmd * 4 M4tz = ,ﬁi;—] » ¥

F ¥ g, P AT

R Bl

Manufacturer | NAND Flash g7 & & ©

PartNo NAND Flash IC &) 5% -

#CE/RB % %% CE/RB, &% 31?] »~ 17214 -

16 fzgﬁmmuag g~ YIN Y 57 @ % 163 ; N Al

SyncMode @i?ﬁﬁl/\ Y/N,Y: £ B HH0 5 NiA 23R H o

Cmd p % d EBLIEE, A NP 4T

1 2Fdhps bfE-

2. ¥RApL A

3. % - !« BusyTime Check &4 o % & R L o

4. % - = BusyTime Check #ci& - B = 5 us

M
E:)
E
¢ N
REl

Cmd 5. % = = Busy Time Check ¢ 4L o % & R L # o
6. % - ® BusyTimeCheck #icig - H = 5 us~ % &P £L3E -
7. % - BrIEE o B Ak R S A Busy e fg® o
8. %= B MEERR AL AT R FEFLR L o
9. FZ B M EA AL AR LFR R L ISP o
10. Fp & A% - W~ 1-4 Bdp £ 4B, MERAFR -

Ex: Cmd=Read, Read, tR, 60, ,, N, N, N, 00, 30
Cmd=Read Status, Read Stat.,,,,, Y, N, Y ,70
Cmd=Two-Plane Page Program, TPP Prog., tDBSY, 1, tPROG, 5000,
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N, Y, N, 80, 11, 81, 10

e

Read Status / Two-Plane Page Program P = 54 £ &AL
£

"‘TE: g ftdj»r' T?Fﬁi/i: ;‘\'ui%ﬁ'-

Read Stat. / TPP Prog. #p: ‘{ﬁ’ﬁ%:}ﬂ EEH Fla oy &g
T, TR -gﬁ%]”‘ﬂﬁ Jfﬁ* r’fﬁ—

Busy Time # % (tDBSY, 1, tPROG, 5000) z.p*: % 57tDBSY % 1us, tPROG % 5000us,
Busy Time FAziB  #icid, € AaF2ART P Br%F A, 2E > M iclE, T2k 4
Busy Time, J* p¥3j » 5 v %4 } gL, 3 *DBSY{rtPROGH ¢ ¢ ffx LA =, T 1

g p A

3@ EREFP . 12 Cmd=Read Status, Read Stat., Y, N, Y ,70 % &), $1BEE LY 4 7%
dpd 7 IEH Busy R, F2BEIEAN A mEind 2 AR LR T LE S, B3
BAEESY Aom%dp s e~ R JFdp 4 ¢ e bl4e Read Status 70h L 3F 3 » 3%
Two-Plane Page Program 80h, 11h, 81h, 10h ~ 11h4-81h 2  fF -

*4{‘ 7 NAND Flash % ;nt s 457, 28 Custom, g A g @ B2 T 4 AqNFCustom.txt
i ﬁ%)‘i)&ﬁﬁ o Lo R gﬁ—%% »edy £ ORE T AT

-EEEA

HER |Cust|:|m j

BugE j = e OELI0
Toshiba-THSETWGTDEG
Hynix-HY27SFO3 15240
Micron-MT2IF2G03AAD
Samsung-k9F2E0sR04A
Samsung-k9F2E0sU04s
Sarmsund-k9F4E0500M j
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NAND Bus Decode Timing Check = it 3p?
BRB RGP LA E AgNFCustom.txt B % B 4o ke T Aot B R 1

R E e

hanufacturer:Samsung
PartNo=K9¥iiiiiis
Spec=Togg le
Vergion=2.0
#CE/RB=1
#16=N
Synclode=Y
imineCheck=Y
StartupDDRE=Y

1. Spec=Toggle

¥ 3 ~ ONFI 2 #_Toggle -
2. Version=2.0

ONFI # » SDR/NV-DDR/NV-DDR2-3; Toggle # » Legacy/1.0/2.0 ¢
3. TimingCheck=Y

¥ HE ~ YIN,Y %5 fx* Timing Check # it o

¥ B 2 Timing Check #¢ it , 33 » § & Timing Check =g p, H 5%

HP LA BRELE BEERE

PR e E =& ns, @ itk %2 Timing Check 78 P 3% #73% 2 sh Spec/Version iE
BE AT ORI R IR LA, ok g4 R ONFI 22 Toggle NAND Flash #7712

BT BT D, h o I B LA AR -

FEMIPFREKERAN D L3 FRAOPEG, G X, £3 BEREKEY 2 X P

N PSR
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TS| 2 PR e i % PE T 29 % NAND Flash 242 12 723 £5

TimingParam=tiDL, 300, ¥ |
TimingParam=tiRE, 10, %
TimingParam=tCALH, 5, X
TimingParam=tCALS, 15, X
TimingParam=tCLH, 5, %
TimingParam=tCLs, 5, X
TimingParam=tCDOSH, 100, X
TimingParam=tCH, &, E
TimingParam=tCLE, 10, X

% g Bor 4R L AL T 0 Information ff =, & F TR LR FFNE N d TRET,
TR g2 FREEET o
BrFage i L WERREAD 20 ZRIZFRF 3 TR LI F 5
b 2%
ONFI

SDR NV-DDR NV-DDR2-3
tADL 400 X[tAC 3 25|tAR 10 X
tALH 20 X|[tADL 400 X[tCAH 5 X
tALS 50 X[tCADf 25 X|tCAS 5 X
tAR 25 X[tCADs 45 X|tCALH 5 X
tCEA X|  100[tCAH 10 X|tCALS 15 X
tCEH 20 X[tCALH 10 X|tCEH 20 X
tCH 20 X|tCALS 10 X|tCH 5 X
tCLH 20 X[tCAS 10 X|tCS 20 X
tCLR 20 X[tCEH 20 X[tCSD 10 X
tCLS 50 X|tCH 10 X|tCLR 10 X
tCOH 0 X[tCK 50 X[tCR 10 X
tCR 10 X[tCKH(abs) 0.43 0.57|tDBS 5 X
tCS 10 X[tCKL(abs) 0.43 0.57[tRHW 100 X
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tDH 20 X[tCKWR 0.43 X[twC 25 X
tDS 40 X[tCS 35 X[tWH 11 X
tITC X| 1000{tDH 5 X[tWHR 80 X
tRC 100 X|tDQSCK 3 25]tITC X 1000
tREH 30 X[tDQSH 0.4 0.6[tRR 20 X
tRHOH 0 X|tDQSL 0.4 0.6/tWB X 100
tRHW X 200[tDQsQ X 5[tADL 400 X
tRLOH 0 X[tDSC 50 X[tDQSH 0.43 X
tRP 50 X[tDSH 0.2 X|tDQSL 0.43 X
tRR 40 X|tDSS 0.2 X[tWPRE 15 X
twB X 100|tHP 0.43 X[tWPST 6.5 X
twcC 100 X[tWPRE 1.5 X[tWPSTH 15 X
tWH 30 X[tWPST 1.5 X|tDH 0.3 X
tWHR 120 X[tWHR 80 X[tDS 0.3 X
tWP 50 X[tFEAT X 1000|tDSC 3.75 X
tFEAT X|  1000(tRST X| 500000|tAC 3 25
tRST X| 500000 tDQSRE 3 25
tQSH 0.37 X
tQsL 0.37 X
tREH(abs) 0.43 X
tRP(abs) 0.43 X
twp 11 X
tRPRE 15 X
tRPST 4.875 X
tRPSTH 15 X
134 Acute Technology Inc.
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tDQSRH 5 X
tRC 3.75 X
tCh 3.75 X
tFEAT X 1000
tRST X| 500000

A3k & TimingCheck 58 p ¢ £k M R LRI P chTIDE,

1. tDQSH/tDQSL: 0.45 x tDSC(avg)
2. tQSH/tQSL: 0.37 x tRC(avg)

3. tREH/tRP: 0.43 x tRC(avg)

FRHE bk Timing S 5 % 58 fph % 9 B bk Scit

Manufacturer=Micron
PartNo=30 NAND
spec=0NF]
Verzion=NV-DDRZ-3
#CE/RE=1
Z16=N
syncMode=Y
TimineCheck=¥
JzedtRCave=Y
JzedtDSCave=¥

RS PR e AT P OB~ BT

TimingParam=tgsH, 0.37, X
TimingParam=tgsL, 0.37, X
TimingParam=tREH{abz), 0.43, ¥
TimingParam=tEF{abz), 0.43, ¥

FAEE* PETIMINg 3-8 258 R 7 & AR AR

UsedtDSCavg=N g* §_#-pt 423k % > 4% o

Boo) BB A EEID o

21 4 .

i

J » UsedtRCavg=N,

ﬁg%ﬁ»¢&@%gu%@ﬁ
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Toggle
Legacy 1.0 2.0
tCLS 10 tADL 300 X[tADL 300 X
tCLS2 40 tAR 10 X[tAR 10 X
tCLH 5 tCALH 5 X[tCALH 5 X
tCS 15 tCALS 15 X[tCALS 15 X
tCH 5 tCAH 5 X[tCAH 5 X
twP 10 tCAS 5 X[tCAS 5 X
tALS 10 tCDQSH 100 X|tCDQSH 100 X
tALH 5 tCH 5 X|tCH 5 X
tDS 5 tCLR 10 X[tCLR 10 X
tDH 5 tCOH 5 X|tCOH 5 X
twC 10 tCR 10 X[tCR 10 X
tWH 10 tCRES 10 X|tCRES 10 X
tADL 300 tCS 20 X[tCS 20 X
tRR 10 tDH 0.9 X|tDH 0.4 X
tRP 10 tDQSH 4 X|tDQSH 2 X
tRC 20 tDQSL 4 X|tDQSL 2 X
tCR 9 tDQSRE X 25(tDQSRE X 25
tCLR 10 tDSC 10 X|tRC 5 X
tAR 10 tDS 0.9 X[tREH 2 X
tRHOH 25 tRC 10 X[tRP 2 X
tRLOH 5 tREH 4 X[tRPP 30 X
tREH 7 tRP 4 X[tRPRE 15 X
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tWHR 30 X[tRPP 30 X[tRPST 27.5 X
tWHC 30 X[tRPRE 15 X[tRPSTH 25 X
tWHR1 180 X[tRPST 27.5 X[tRR 5 X
tWHR2 300 X[tRPSTH 25 X[twB X 100
twB X 100|tRR 20 X[twcC 25 X
tFEAT X 1000|tWB X 100|tWH 11 X
tRST X| 100000|tWC 25 X[tWHR 120 X
tWH 11 X[tWHR2 300 X
tWHR 120 X[tWP 11 X
tWHR2 300 X[tWPRE 15 X
twpP 11 X[tWPST 6.5 X
tWPRE 15 X[tWPSTH 25 X
tWPST 6.5 X|tFEAT X 1000
tWPSTH 25 X|tRST X| 500000
tFEAT 1000 X
tRST 500000 X
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PR

Time Div=1us

NAND Flash

2561 ms

261 ms

261 ms 261 ms

2562 ms

262 ms

262 ms

262 ms 262ms 262ms
i

T
Col.00 Col.

T T b Ty T T
Row 54 Row 2E DL:E DL34 DL6E DEE0 DE03 DE31

il
DI SEE DI:EO

T T T L
DI:83 | DI:34 DI63 EDI.ED D83 |

CH-00 Vo o e —
| Giios IO O it =] AV
Timestamp yma Rov Addrssth) _Colwnn /Feoture Address(t) | DO DL D2 D3 D4 D5 D6 D7 ASCIIDO-DT: A
2.527695000.. (Page Program #2(10)
2.606515000.. |Read Status(70) co J
2.608295000. Page Program #1(80) 002ES4 0000 8E 34 6E EO 03 31 8E EO .4n..1.. [
19100000... 002ES54 0008 83 34 €3 EO 83 30 8E EO .4c..0..
24860000... 002ES54 0010 83 32 83 EO 03 31 6E EO «2...1n. ‘
2.630620000... 002ES4 0018 03 31 8E EO oc EO 83 EO EP |
63€380000. 002ES4 0020 8E 24 6E EO 0z 21 8E EO $n..! ‘
I =]
.. .
Timing Check # s
Ti thhmmssmsusng)  Command Row Address(h) Column /Feature Addressth) DO D1 | D2 D3 D4 D5|D6 D7  ASCI(DO-DT) Information

29 :25:05.440.234. 699
30 25:05.440.234.851

31 25:05.440.235.085

32 25:05.440.235.085 B

33 25:05.440.235.186

34 25:05.440.235.186 b
35 25:05.440.235.189

36 25:05.440.235.189

37 25:05.440.235.192

38 :25:05.440.235.192

39 :25:05.440.235. 192

tHC(152.08 na)
LHC(152.50 ns):Min(25 ns)
LAR(182.50 ns):Min(10 ns)
CWER(234.17 ns) :Min(50 ns)
tRERE(100.83 na) :Min(15 ns)
tRE(abs) (100.83 ns):Min(0.43 ns)
LRC(103.75 ns):Min(3.75 ns)
CWER(337.92 ng) :Min(50 ns)

4in(25 ns)
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NEC IR
8K T
NEC E2IET )
samE ERERE
T_\ NEC Channel Fasder |:| &
7 3 B .
(] §2Fd Extended 1435 [Address [ ] v
[MIReport 88T Idle Command [ ]~
O &St fcommand | 7] v
[J1gnore dlitch Repeat I
Stop I
ST EEE
U BIEESTRVEER
N eranE RIS

EEERE - EEEEE

#  [CEET] | mH

SACIR 2o % T NEC U84 & LA el if $sh o

Fc* Extended #-3%: % Extended fx* ¥, ¢ #- /Address {- Address & &, % 5 16

Bits 7 Address - /Command f= Command & %, % % 16 Bits 7 Command -

Report # 87 Idle: 4 :E4°38, Report ¥ ¢ #7 ¢ 3 Idle shgft, = @& * FREL

s

B AT R JE S, TAHREd R A LSBFIrst, #3#% 5 MSBFirst, > i & *

HRESITESE

#i2: & Auto, Idle high, Idle low = f&#: 5% ©
Auto: p # 1| Idle P % High or Low °
Idle high: Idle ; #& ¥ &5+ % High -

Idle low: Idle 7 i PF &+ & Low e
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AR

Time Div= 10 ms 8205 ms ) 9205ms ) mz.nls = uz.nls ms 122 nlé ms 132.05 ms 142,06 ms 152,06 ms 162.05 ms 17205 ms. 182,05 ms

Adtiress:18 fAddress:ET 1 Command:0 IComrnand:FF

A NEC decode:

NEC IR

[ = .
CH.00 -\,' s [P E—
wren e lee B wasEnE |7 AV
Timestamp Status Addrss | fddess  Commend  /Commend
84.73600000.. |Eeader 18 E7 00 FF

192.0180000.. |Repeat

540.5890000... |Leader 18 E7 13 EC

€47.9040000.. [Repeat

©

68.9230000... |Leader 18 E7 17 E8

1.076185000s [Repeat

Acute Technology Inc.
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PECI
PECI(Platform Environment Control Interface) &_d & 4§ (Intel)#7 B 2 1 e, &

PAHMOEREAIR Y, cHRTRCER S VARV EER -

8K T
PECI £158 T X
LEITE
:\? AT REIEA
=

Data [ao 2 @—fr OB

ERZERR

@ wEEnaEe

sc | N
Address || b -
WL /RL || | ~
FCS [ B%
Data | | ~

EDRNEE

ML EEESHNE
s sEaaTE EREE
EEERE | BEBHE

me | [EE ]| won

i 3 R 2 Data: PECI T

FR2HRN TEE - R BB, RS T RE mOTR -
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AR

— BHCN T R 4 BT

[= )

&

7355 7355 7355 2355 235 7355 735 sT
L | | . | L ! |

Time Div=10us

Terp(158]F9

SRy B

1
{CMD GetTernp(1] Temp[7:0175 | Fes:h2

p-3
(=
o
B ococesiaeaccince cacaoocae|
e
&

4 PECI

B
CH.00  “Vorav” i . |
e Yo [lee M [esmams 7] |A v
Addr | Wilen Rdlen Command Write Data FCS(W1) Read Data FCSRd) Information j
30 01 oz GetTemp (01) EF 75 F9 oz Data rate:547 :127.672
30 o1 0z GetTemp (01) EF 75 F9 0z
30 01 oz GetTemp (01) EF 75 F9 oz
30 01 oz GetTemp (01) EF 75 F9 oz
30 01 GetTemp (01) EF 76 Fo 3D
30 01 0z GetTemp (01) EF 75 F9 0z
30 01 0z GetTemp (01) EF 76 F9 3D 2
. L [
s b X T 4 24 -
BIFH T aHEL BT
g9
Time Div=10us 735s - . T35s E 735s ) -7£‘rl5 s -7.3‘5 s -?.3{5 s . -7.3|5 s -7.3I5 s . -7 3I6 s

CMD GetTernp(01 : | Temp[T:0}78 | Ternp[15:]:F9 FCs:2

e Yo l0ee MY (leswmme [ A v
Timestamp el Data Status i Information j

-7.34985780... |CIient Address 30 Data rate:547.9KHz

-7.34984140.. |Write Length 01

-7. Read Length 02

Cmd Code GetTemp (01)

FCs EF

Temp[7:0] 75

Temp([15:8] Fy Temperatur

e Bl
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PMBus
Artesyn a2 B L T L S LIRS X EMBF, 24 BE T RE I G R EREGR o
P70 2005 & 3 7 A 7 PMBus R  PMBus 427 5 PR B & 4 S TR

FREE SRR, A AR R DS IR o

FEK T
PMBus 82T ? X
WER 3
::;¢ Clock Channel (SCK) | AD : (I. .
DataChamnel (sDA) [A1 " EE.
: Address |[E]
(] =&###PEC wite [ v
[] 7-bit addressing (Include R/W in Address) Read I:] 4
V] ZmagE Command | v
EE bata | I -
UL EESTMORE o I
e HAATE  EERASEA v fEx —~
RRME EEEER v Sp | N

- F BGH

Clock Channel (SCK): PMBus # # i# ﬁg?li Clock -

Data Channel (SDA): PMBus F #% @ﬁi;fji Data °

£ % f347 PEC: X e~ 7T EF ¢ 7 PEC-

7-bit addressing (Including R/W in Address): % 7r 8 i~ % & =ht (7 =~ 5 & Zht 4
1 = Rd/WTr) °

EE SR A 4T LG TG id A e o
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AR

Time Div=10us T cn.?s s ﬂﬂA’? s en;}s s 602 z ) 60435 60435 ) 60435 ) 60435 ) 60, 4’3 s ) 60435

Command:50

|

Adure:ss 3F ﬁ:(tendeﬂ Cmd:FE

4 PM Bus

R T ‘ ;

CH.00 Yo ] - =

oty Yo e M  [eewmm 7] AV
Timestamp Start Address Read/Write Ack Command Ack Data. Ack Data. Ack Data. Ack Data Ack PEC =

B3 o) Sl EXTENDED (FE) o A

60.43265878... |Start 3F Write

60.4327

IIN OC_WARN_LIMIT (5D) o A 6E A SE OK

60.43277537... |stare 46 Write LCI-X Sl VOUT COMMAND (21) o A 33 o A 8B o A 92 o & 03 - J
€0.43291196.. B4 o A cs o A 0C OK
60.43298248... |start 12 Write b LW VI EXTENDED (FE) o A

60.43302717... VOUT_MODE (20) o B

60.43305466.. |Re-start |22 Read 32 o A D1 o A A6 OK

< 0 I
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Profibus
ProfiBus (PROcess Field Bus) »+ 1987 d & ®ad '+ & Lt » o @ % T

44

BATE T
Bo, BL% 31 E3rdlpdit s RETA pHitE -ProfiBusd 3B, R%#
41 7 PROFIBUS FMS (Fieldbus Message Specification), PROFIBUS DP (Decentralized
Peripherals), PROFIBUS PA (Process Automation) - B # & % & * 1§ _PROFIBUS DP §v
PROFIBUS PA -

K T
ProfiBus £252F X
LEIE EHERE
—p EENE , @
3= &M Idehigh v LE /LEr | SD v
ProfiBus Channel |A0D :
[V BEhigal
oo <
[ start Bt & 2MsB = RS
[CiERh TR
axiin il
ﬁ BIFE SITAIRE
" RBREINE HERiuE

EE®RAEA v REREE v

it BGH

HER & Z_ProfiBus Channel i sg
it £_ Idle high / Idle low
g Ip e R Bk R S ) E p B

Start Bit 2 {& #_ MSB: % %3t Start Bit 2 14 £ MSB,
AP BT R A R AR E REIET YA

& 4_LSB -

w
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AR

7 ¥ )
Time Div=10us 31 G‘I us 24|9’| us 25191 us 26191 us 2711.91us 28191 us 20191 us 30191 us 31191 us 32191 us 33191 us

! L ! L _‘ L ‘! L 1 L ‘ | L
8D4DC{  DADI | |BADI Unknawn :

FC 43 ; FC583 ED 16

ProfiBu

CH.00 Yo ] e

wren e lee B wemANE  [v) AV
Sample Frame j

226.0100000.. |SD4 (DC) Start Delimiter; Baud Rate: 1.49 MHz

233.3400000.. |DA (01)

240.€6800000.. |SA (01) Addr 01 -> 01

248.0350000... e

274.0100000.. |SD1 (10) Start Delimiter

281.3400000.. |DA (39)

288.6800000.. |SA (01) Addr 01 -> 39 (Response)

Acute Technology Inc.
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PS/2

T- e FH e AT, B MBS F P PC 2o o IBM B, d =~
A ggHgrerie s, a5 Clock(PF %) ~ Data(F#t) ~ +5v(R ) ~ Ground(#%3 )1 2 & £ %
Ao PSI2 45 B I A B4 5, 30 5438 48 Clock(PF %4 1) 2 Data(F # 18 i%)
TR

K T
PS/2 EET X
LEINTE
gg\ff —#R SiRE
Clock IAo S Data |A1 =
bt s as it aceid
(] #54B4E 41 MATLAB #8208
M zmests
EHEER
‘]D REMUAIEEE
FigEE || | v
EIRIEE | ] ~
AORLSEE
e EEEAFARE
et HBAAIDE ERTE
EEBEER v EEREE v
i R
- AL

WEEH: XTFRPF L L BsahdE BB 47 & il 3f %5l o & %] E_Clock 14 2
Data -
FhBESELR: AL TR S 2 RS o
#-4F & FTH U MATLAB # 3¢ ﬁ:‘: ’}‘?wmgq‘ﬁﬂ 5 MATLAB a3 % #2578, &
FOAeT AT o
Time = [25.78484 25.785985 ... ]

Description = [DH DH ... ] [1 DH = Device to Host, HD = Host to Device

Acute Technology Inc.
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Data=[ 58 FA 02 FA C4 ... |
} % (PS2_Matlab.m) i 5 %+ 1 17 p & o
BRI A TR Lo FIHE B TiE A e
FL:

—r DRSS

Show the status in report
Description
Data
Error
ASCII
‘ Idle

BRI, WL T EE AR F TP o

AR

Time Div= 500 us

3757 ms 38.07 ms 38.57 ms 30.07 ms 3057 ms 40.07 ms 4057 ms 41.07 ms 4157 ms
L | | | | | |

DioH18 | | DWHFF | [ DoHoo | DioH00 |

CH.00 VoS e .
e Yo los MY [esmams 7] AV
Timestamp Description Data Eror ASCII =
36.86€200000.. |Device to Host 18 . J

37.76900000.. |Idle

|[37.87400000.. |Device to Host |EE

38 00.. |Idle

38.92700000.. |Device to Host (00

39.81700000.. |Idle

39.93900000.. |Device to Host (00

I —— - =l
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PWM

PWM(Pulse Width Modulation), #- % "% &3 %, v 7 - AR A 7k 2 2 & )
O EER R 2 R H AT TR (TR AR osnande, BARY A B
Pedl s R R HICE R E

F K T
PWM £8I2T X
LEITE EHZERE
b, EER ‘
i @ zreEw
AD =
PWM Channel | 3 805 100% |:] -
3 80%~89% I -
[]8&msource 70%~79% I
A A N 50%69% o
E j j R [
L M I
RFRE(X) - FEEA(Y) RS0 - SBER(Y) 30%39% I
20%29% ] -
; 10%19% N
-
‘:H/__/..,_i M 0%~9% ] ~
Time (X) * Time (X)
07110093880 WA -EEy)  SDIKE
SEFRIR0 HoRhs UL EEESIRAREE
RS L F { T sanE  EemRE Z
/4 : :
Time (X) HEiuE W EERE v
RE I
[® | [®E || s

PWM Channel: PWM %3t 53 3¢
4 PWM 335

825+ Source: o PWM kiR A

BERF(X)-SE 8P (Y): BEom PER 5 X bk 8 5 Y $hend T AR

B (X)SR 3 (Y): B 2PER 5 X i 5 5 Y hehdt L)

PRI (X)-§&3E (Y): BEom B A X i 5 Y fhendT AR

$ 0% v 100% 3 §E& T (X)W (V)FFPF, 125 0% = 100% &,
Rl &M R F2, P2 gHNTEY Mo gg:mo%%ﬁ 100% & {100%%?%
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0% a5, 2 B Hp4pad cnd A2 3§ o
BFROHZ B § E 38 PR (X)-4 5 (Y)
hey B2 € ] AR R A o

Y $0AE % R 6 K O Hz B

P!

21.41us 2855 us 3663 us 4282 us 57.09us 6423 us 7136us

Time Div= 5 us

[T
e Yo lee MY [esmamws ] AV
Sample Frequency Daty Cycle Period. RPM j
—-4.75500000.. |132.363 KHz
2.800000000... |100.000 KHz
12.80000000.. |100.000 KHz
22.80000000.. |100.000 KHz
32.80000000.. |100.000 KHz
42.80000000.. |100.050 KHz
52.79500000.. |99.950 KHz
=

xR (X)-E B (Y)

Time Div= 2 ms

» PWM_Freq

1

86.78 ms

9978 ms 9278 ms 9478 ms

100%

EEE s ‘ B
CH.00 Vo o H e [
[cioo I, QLT \lammws [ A v
et e Duty Cycle: Period REM =l
76.76654000. 16.009 KHz 93% 0.062 ms _]
76.82900500. 16.005 KHz 93% 0.062 ms
76.89148500. 356 Hz 100% 0.003 s
79.70396500. 15.999 KHz 93% 0.063 ms
79.76647000. 15.992 KHz 93% 0.063 ms
79.82900000. 15.990 KHz 93% 0.063 ms
79.89154000. 15.987 KHz 93% 0.063 ms
=
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w L P R(X)-47 5 (Y)

Time Div=2ms

4 PWM

159.75 ms

161.75 ms.

Duty: 1

16375 ms.

185.75 ms.

167.75 ms 169.75 ms 171.75 ms 17375 ms 175.75 ms 17775 ms. 170.75 ms.

il

SEETRE EE ) §

e Y l0ee M [easmmn [ AV
Tinestamp Frequency Duty Cyele Period REM ]

157.7158150.. |16.166 KHz 55% 0.062 ms S J

157.7776750.. |16.163 KHz 57% 0.062 ms —

157.8395450.. |16.137 KHz 58% 0.062 ms o

157.9015150.. |16.154 KHz 60% 0.062 ms ==

157.9634200.. |16.154 KHz 62% 0.062 ms wa

158.0253250.. |16.154 KHz 64% 0.062 ms -

158.0872300.. |16.150 KHz 66% 0.062 ms o

2% R (X)-H i (Y)

Time Div= 50 ms

» PWM_RPM

7150 ms

Duty: 5%

12158 ms.

'
Duty 48%  Duty: 50%

17150 ms

22150 ms

27150 ms 32150 ms 37150 ms 42150 ms

14

Duty: 49%

47150 ms

Dty 49% Duty: 50% Duty: 49% Dty 49% Duty: 49%Duty 435% Duty:

Fl

52150 ms 57150 me

i
i

SEERE EE ‘ »

e Jeus( H AV
Sample Frequency Duty Cycle Period RPM j

2us 23 Hz 49% 0.043 s S

44.21800000.. |23 Hz 50% 0.043 s -

87.17500000.. |24 Hz 49% 0.042 s —_—

128.2120000.. |25 Hz 50% 0.040 s -

167.9860000.. |26 Hz 49% 0.038 s -

206.0590000.. |27 Hz 50% 0.037 s -

242.8700000... 49% 0.034 s oo
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Ql
Ql Za&/m7 4+ 1 ﬁe?]féz ¢ Wireless Power Consortium (WPC)#7+#] 2, 1F % & T 4 @ﬂi%l

PR LA R Ry R Gl L R

3%
Q £z

i,
fill f‘}

SHRTFE -
i QUi Ao = [ ERsaReS
BHERE
«P Peambe [ | st

Head O | Paity

Checksum | (]

A EE
ﬁj BT S irA0 R
' HRAAITE GRS

EE R * B R v

me | LLBE ] | HUA

QI i i : QI 3 5. (Bi-phase Encoded)
EFP 285 4 Message P 7 f345
VR LK-E

el g

53.93ms 5193 ms 63.93 ms 68.93 ms 7393 ms 78.93 ms 8393 msi
L | " | n | s | s |

Header 71 Messiage 10 Message 00

3393 ms 3893 ms 4393 ms 4893 ms

L | " | ., | . | .

Preamble Header 01 Messdge 6B Check Sum 62

Time Div= 5 ms

B

Preamble

4 COMM1

e e e B L [memmme [ A v
Sample ) Message(h) CheckSumi Enor -

36.67900000.. [Signal Strength (01) €B 6A j

€6.61300000... [Identification (71) Minor Version (0)

6€6.61300000... Major Version (1)

66.61300000... Manufacturer Code (00 10)

€6.61300000... Basic Device Identifier (00 €A EO 4A)

66.61300000... Ext (0) Bl

130.4770000.. |Configuration (51) Maximun Power (OA)

i 0|

Acute Technology Inc.
152

Copyright ©2017



Acute.

PC-based T&M Instruments

QSPI
QSPI 3 SPI #4555 » 4% & DATA e i £ 5 QSPI s F st Lt f 0 2 ot

¥ 7 @ﬁ;f]

R

Q5P| Settings *
Parameter Color
&
:% Channel ([.
pete —|
a4
cs Ble >~ |Low Active w
CLK B~
oo Big - D4 AG Range
D1 D3 JUL
— - il *=—* From To
D2 D&
G - Buffer Head ~ || Buffer Tail w
D3 A5 o7 AZ

Significant Bit (D0) MSE w

Latch Edge Rising
Bus Width 2 w
Report Column 3 R
Default Cancel
Y 2 .
HWER T

CS: FE3% 5 Bfx, % CSedge falling, B 4o#B-Ff, ¥ f 2 HLF @& ¥,

CLK: DUT = Clock i i

DO-D7: ¥ p % & F il i

Significant Bit(D0): DO % 7 #1# 7] MSB or LSB,
™ Bus Width=4 MSB = ], Byte ® & = ;X 5 D0 D1 D2 D3 D0 D1 D2 D3
2 Bus Width=4LSB % ], Byte &= & = ;¢ 5 D3 D2 D1 D0 D3 D2 D1 DO

Latch Edge: ¥ i£# Rising/Falling/Both § £ F il g & i ¥

Bus Width: = E# 77 1,2,4,8 &

Report Column: Report & 3R> 3%, ¥ % 4% 8/16 #§ =
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AR

TimeiDiv= 15 us a 7 25. 035ms 4
Acquired: 19:01-29 282 Ails 216.12 ms 218.12 ms 216.13 me 216.14 ms Hilbws Ak Al A o A9

an

Label Channel Value d »

:‘E{ M_SPIDMA_Dual(QSPI) _ .| earcn Al Fields [*]Text inciudes |
amp(hhommssms DO | D1 | D2 | D3 D4 | D5 | D6 D7 ASCI

1 19:01:25.550. ] 80 oo ao 04 80 oo oo 04

2 15:01:25. 20 00 00 04 80 00 00 04

3 25. 80 oo a0 04 80 0o oo 04

4 128, a0 oo aa 04 a0 oo 04 ...

5 :28. 20 00 00 04 80 00 04 eeeene.

6 :29. 80 0o ao 04 20 0o 06 ceeennn.

7 128, 21 o o0 06 20 (o P

3 :39, &1 ( [i[i] 00 00 00 all..

) 3:01:25. 0 oo o000 0o 00 eeeeenn.

10 19:01:29. 00 0o oo 00 00 00 eereennn
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RC-5
RC-5 £ % & 413 (Philips) = 4] &sh~ /e *h UG H2 2 B2 2, 5 B L3k BR B b iris
e PR AR RS P P AT AR R (b RIS B L), AR o F e B B

BATEL TR 5 RC-6, &3 L 7 enrap o i+ 5 mfg* RC-5 it o

FER T
RC-5 E8ET 2 X
S8F EREERF
;é_\f RC-5 Channel L] Eahisl
IAO - (O Mancherster ""[ ""I"" "l"
[ E#FA Extended 183, (® Mancherster with carrier e o o
Report FEET: Idle
RHZERE STEEE
@ K i mEEstoRne
| v C REMAEE ERUE
Toagle 0 ]+ = = =
Toagle 1 — EE R v EBERIEE v
Address ]
Command | N 2 [ 1 EH

SR T K LEFRP L AR BB L 5 R R o

Fx* Extended #3%: % Extended fx* P, € #-S2 # 4% = Command 7% = B iz~ o &
#75% € 5 — 1 Extend Command s # o

Report # 7% Idle: 7%, Report % ¢ #-7 ¢ 3 Idle s, = i * H BLEA 17
%

Yom% > 3% 4~ p # 1 p] ~ Mancherster ~ Mancherster with carrier = f& & 5% o

B R p B R 2 Saa D 5 o

Mancherster: %% > 3% & & %4 2. Mancherster -

Mancherster with carrier: %% > % 5 7 §*/4 2 Mancherster -
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AR

=)
=)
b
@
2
=

Ads

18ms

B"i
B‘

Command:0B

|1 FRA R
18 ms

I
| FRA R

N
N

14ms
|

12ms
|

10ms
|

Address:07

B
,m ,m
Ol e o o o Ol m
& a 5 a 8
o <
= = = = = i
el S & = 2 gl 8| g
" *
2 & g & 3 Eld|d
s B £ 2] B 5|48
= 4 =
o o o o e e
8 3 8 3 5|5
8 - §
o H ki
& &
o o o o ai e
2} 3 2}
Te) 5 v i r i |
RC A~ ~ ~ ~ B Al
N m|$ o
| &
+ L
S - 7 olo|lo|loe|w w» w | w
- TlAlR Al g ol I
U =1 U - & S d
lxil | 3 L= 3 L= 3 3 { 3 3
N . W . | | n " =1
V& s m o | 0 w | o o ® s | o
-2 =1 | A= o | w =1 g | s | o
~ i =RE g5 3 Il 8|8
5 - IR S @ a Falg 8@
N it I = | o o " I8 3|2
- | 1B 1 B : -1 EAE
=} 8 S 2R =) =} 8k 6 |0
@ 2K A E R @ ® 2 @ |-
/ i 3 x oA R 2 e 3 @™
<3 = | lalalalala d = | R

Copyright ©2017

Acute Technology Inc.

156




Acute.

PC-based T&M Instruments

Time/Div: 2.048 ms g
Acquired: 17:46:19.0 | 7asms . 7asras | 7as7Is
0 e e i 0 O

74.981S
(o i

74.9845 74.987S 74.991S 74.994S 74.9975 I
(0 Ity oo o Ao o o B 18 o oo o P} |

RC-5 decode

-5

Label Channel | Value | | Trigget « | |

M o e SUL j“. [¥ud{ |RCS decode(RC-5) -

Timestamp Status S1 | S2 | Toggle | Address Command ﬂ

74.96511718 S Idle

74.971033215 S RC-5 1 2 1] 00 (TVvli) 10 =1
.99592334 5 Idle

75.00183938 S RC-5 1 1 0 00 (TVli) 10

.026729505 S Idle

A
-856.979 ms 5

3.798S g

Acute Technology Inc.
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RC-6
RC-6 & {1f (Philips)#] & si— fh.c 7 ST 345 %, KB i RCH % .0 7 Hi4e 7

SH, TR GRS G R g, A RPER T 64 0 R ERSEL

FER T

RC-6 EHETE ? X

LEERTE EREEAF

— RC-6 Channel
=4 e B M B@higl

Addr&Cmd Bits Mancherster
o - Mancherster with carrier
Report FE&T Idle

ERZERE STEEE
Lead U BIEESWAIEE

([D ea er. ] ﬁ

Start Bit | Y — FERRTUE HERIVE
Mode Bits T B EERER v EEREE v
Toggle Bit )| v
Control ] -/ = =
Information e v b m Ll

FEK T R TFR L AL A BIEA 45 R L o

Add & Cmd Bits: ¥ :£ # Control 2t 5. 71 Address 4= Information 2t . 7 Command
F_8 # 16 B Bits °

Report # &5 Idle: 9 iE " 78, Report % ¢ #-7 ¢ 5 Idle snF 4L, = g & * ﬁﬁ%ﬁ‘%\ 17
EE o

Yom% > 3% 4~ p # 1R ~ Mancherster ~ Mancherster with carrier = f& & 5% o

pE R p b R 2 A 5N

Mancherster: %% > 3% & & %4 2. Mancherster -

Mancherster with carrier: %% > % 5 7 §*/t 2 Mancherster -

Acute Technology Inc.
158 Copyright ©2017



Acute

PC-based T&M Instruments

ArEE
A 4% & 4% 2 RC6
a

Time Div= 5 ms | e

Leader htrol:800F

Informat|

lon:040D

A RC-6 decode: ‘ | | |
[
o |y
St e [lee Y
Sample Status B Mode Toggle Control Information ASCIT
28us RC-6 Frame |2 o 800F 040D
58.34427500.. |RC-6 Frame |6 1 000F 8422 .. 4
165.0887700.. |RC-6 Frame |7 0 800F 8422 A
RC-6 Frame |2 s] 800F 040D
RC-6 Frame |6 1 000F 8422 e
RC-6 Frame |7 [s] 800F 8422 K
RC-6 Frame |2 0 800F 040D

2474 44 2 RC6

2765

rmme [ AV

Control:07

4 LPC Bus

Information;|

=

Status Mode Toggle Control | Information ASCIl
RC-6 Frame |0 1 07 oA
RC-6 Frame |0 1 07 oA
RC-6 Frame |0 1 07 oA
RC-6 Frame |0 1 07 oA
2.903053800s |RC-6 Frame |0 1 07 oA
2.947239200s |RC-6 Frame |0 1 07 oa
2.991424600s |RC-6 Frame |0 1 07 on

(e [ AV
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Time/Div: 4.096 ms g
Acquired: 11:44:56.0 422715 422785 422845 422915 422975 423045 42315
B Co R RS T B W P TR Ve W b T P TR T TR R e | R T

423178 423235
L S PP s W T ] S N T

RC-6 decode : 1 | Control:000F

Channel | Value || Trigget « |

O Gieoy S 1111 |y D6l [Res decodstres)

Timestamp Status Mode | Toggle | Control | Information | ASCII .‘_]
42.219156795 S RC-6 Frame 2 0 B800F 040D ceee =}
42.277501065 S RC-6 Frame 6 X 000F 8422 ]

42.38424556 S RC-6 Frame 7 0 800F 8422

42.427401765 S RC-6 Frame 2 0 800F 040D ceee

42.485746035 S RC-6 Frame 6 1 000F 8422 )

| |

“u) A
L = -1.618 = -1.616S -5.507 ms

Acute Technology Inc.
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RGB Interface

RGB Interface * »* MCU {r LCD 2 ¥ @i <1/ &  LCD Panel ¢ LCD ¢z % %
S#e, m RGB F#LAld MCU B » eigfe £ @3 LCD#41F ¢ o ¥ 1ud gt i o 3§ B
RGB f# %% LCD + & mehd a -

FBK
RGB_IF EHRT X

EERTE

g\/scm [0 2 Rro [as 2] o [az £ B0 [a20 [£]

b [ar = ri[as 2 61 [a3 2l B1 [az z

Hsne [a2 2] Rr2 a6 2] G2 [A19 2l B2 [A22 &

vsyNC a3 [2] R3 'A7—: 3 [a15 2] B3 [a23 (=]

R4 [a8 [=] G4 [a16 [=] B4 [A24 [2]

Rs [ae  [=] 65 [a17 [£]Bs [a2s [2]

R [a10 2] 66 [F.:. B6 ﬁ?:

R7 |A1ll G7 |A1S ! B7 |A27

Format

RGB833 | [Jsave as rG file

A (Alpha) R (Red) G (Green) B (Blue) L (Luminance)

0 bits 8 bits 8 bits 8 bits 0 bits
ERZERE
-
EDELEE

ﬁ EBIERSEIEE

HIUE  EHERE v WBREUE EEREE v

s R

LER T

SCLK: p#r& 2

DE (Data Enable): B 453 2~ 5 k350

Hsync (Horizontal synchronization): # & 343t 5

Vsync (Vertical synchronization): 4= 3 #3150

Acute Technology Inc.
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RO-7,G0-7,B0-7: RGB F L %ri=

Format: % # RGB #- ;' & User defined
Save as JPG file: § i st # it, f2#5 % & {4 § 4 RGB T 42" LA Viewer 1 £ p 47 4 4

JPG #%

AR

Time Div=100 ns T B () B s 7357 ms Tt e T B () B
T

H i H H H H H H T H -
R:0C. G: OF. B: 2A. R:i0D.G: 0E.B: 2B. | R:0A. G:16.B:28 R:0B. G: OF. B: 27 Ri{0B.G: OF. B: 27. | R:0B.G: 1A.B: 2B, 1R:12.6:12.B:38. =

A Bus 1
RGB_IF
AR B il ’
cHoo Vo e
[ civor 9,0 QLI T] emmams 7] AV
Timestamp Field DO (RGB) D1 (RGB) D2 (RGB) D3 (RGB) D4 (RGE) D5 (RGB) D6 (RGB) D7 (RGE) =
73.57077000... |Ln36, D[16:23] 0C OF 2a 0D OE 2B OA 16 28 0B OF 27 0B OF 27 0B 1A 2B 12 12 3B 13 13 3C
73.57210000.. |Ln36, D[24:31) 13 13 3C OF OF 32 07 08 1B 13 13 3C 13 13 3C 08 09 1E OA 09 24 07 08 1A
73.57343500... |Ln36, D[32:39] 11 11 37 13 11 36 07 08 1B 0B 0B 25 07 08 1C 13 13 3C 13 13 3C 13 1A 3D
73.57477000.. |Ln36, D[40:47] 0D OE 2E 06 08 19 02 01 38 0B OC 26 08 09 1D 02 01 3C 08 09 1C 0B OC 27
73.57610000.. |Ln36, D[48:55] 05 07 18 09 0OA 20 09 oA 20 05 07 18 0D OE 2D 05 07 18 13 13 3C 11 13 3D
73.57743500.. |Ln36, D[56:63] 06 08 1A 13 13 3C 13 1A 3C 13 13 3C 05 07 18 09 0A 20 09 0A 20 07 08 1B J
73.57877000.. |Ln36, D[€4:71] 08 09 1F 06 08 1A 12 12 3B 13 13 3C 0D 0D 2B 07 08 1C 13 13 3C 13 13 3C
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S/IPDIF
- PG cBE A6, FRY TR CLHEF By o A L4 Sony/Philips Digital
Interconnect Format(~ # 4= % Sony Philips Digital InterFace) o i& 5 Fer @ 3 & (2R

FlEg, HRRRP AESIEBU & ¥ % diciz ;:@%J P, RIS - IS IR RRIE T R IR
Mo A e 4 o

FHR T
S/PDIF EHET X
e 5
= 5 [y R
7 EERE Ao - Frame 88 (32 ~192) | =
EAEInAH B e {7578 (Bit Order) iR
Mbfs  aux. LSB first | | e
(384Kb/s~12.288Mb/s) Audio Data | LSB first v
W RSl
RRZERE
(Inpreambb l ] | Userbit I ]
Aux Data | ] «| Channel Status bit | | ©
Audio Data | | | ParityBit [ | «
Validity bit || r
AHTEEE
i EIEE SRR
T BRILE
5 e S v EEBEE v
me | [HED] | W

WEE T KX 5 Channel 0 -

# P BitRate: TR 5 B AT o ML ™ p B R E LR ATE D N A X ¥ £
# [F] &_Bit Rate 384Kb/s-12.288Mb/s(Audio sample rate 6Khz-192Khz) & ¥ 12 & # o &
ELIT R U PN ERPZTIED KRBT CEIBop & W PTE DTS R €
MERaES, LR TR LR e BAIE B IS F BT 4R, BIE L
1TiRE Jr“#iw* B EHE 5ok B cchsamplerate, Vi € 2R ELIRA oo
Frame #&®&: ¢k & B Block b, 7 192 f Frame o ¢t #cie 2 & £ % kpipt o7 115 B
Sub frame 78 B, I #% B4 f2 41 User bit 2 Channel status bit -
7~ 3 % (Aux. Data): Ff % Aux.data 5 LSB first o # 2 :x 5 MSB first -
=7 % (Audio Data): g% Audio data 5 LSB first - ¥ 2 :x 5 MSB first -
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3K 5 16 bits o FiEHE 5 16~ 20 ~ 24 bits o BARA 47 K € 1345 00 B e kAT
Tz A2 7 e T
P>t &: FEK 5 Eventparity, &+ i % Odd parity & Non Parity - &3F £ 4L % ¢ =
BHETHR LT G R LM
Brd W PR EEE, AT A Subframe fe Az ki, ot R s A
Hor o BT 00 ot R LT Sn ¥ BiF, A7 SEFRMTH o d 04
wehpE R R, 619 BEA 45 R i a&ﬁ%#%&ﬁ%,éﬁﬁ?%ﬁﬁﬁﬁ%ﬁ?
LR I , TR zﬂaﬁ_/’»\’}‘r@l%? mxé'lgﬁ;;& °
FNEF AR TR RL D B kA .

A EE
Heid A R O R

P L 993,45 ms 993,46 ms 983,47 ms 983.48 ms 983,49 ms 983.5 ms 29351 ms 993,52 ms 99353 ms 99354ms |
= T T T T T i [l

pataorres (Il Y pataorres Data0FFE] Data0FFCe Data:0000D Datd:0FFDB Dlata:00035 ipataorrr2 fllf ¢ pataooosa Data:00000

» PBust

B @

ot Yo lUne H ‘7\:&§ﬁﬁ§mm 5l 1A v
Sample Frame Preamble Aux Data. Avdio Data Validity bit User bit Channel Statos Parity Bit Exmor i ;I

©993.4233200... w (] OFFCS 0 o :.: |

993.4346400... 94 M 0 OFFB3 1] o

993.4459800... w 0 OFFE2 0 o

993.4573200... 95 M 0 OFFCé ) 0

993.4686600... w 0 0000D 0 0 J

993.4800000... 96 M 0 OFFDB 0 0

993.4913400... w 0 00035 0 o ::‘

J | N
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ek 2501 B kA5 0E 0 k (B A)
Tine/Div: 131.072 m= E
Acouired: 08:00:00.0

2-35.?|15m5 i 415.?3m5
L L L L

629.146ms 838.861ms 1.0495 1.2585
P IO SO ST U U O TR (T SR U (O IO ST SR B |

/P DIF

Label Charirel «| | 1

o Gies LI Dol [Pausiisyeor) [

Ti... | Freme | Preawhle | Aux Data | Audio Data| Validity hit | User bit| Channel Status| Parity Bit| Error ﬂ
0.0 W o OFDDE 0 0 0 0

0.0 76 n 0 001BA 0 0 0 0

0.0 W o OFDE? 0 0 0 1

0.0 77 n 0 00202 0 0 0 0

0.0 W o 0FDS3 0 0 0 1

0.0 73 n o n0222 0 0 0 1

0.0 W 0 0FD77 0 0 0 1

0.0 79 n o 00229 0 0 0 0

0.0 W 0 OFD4E 0 0 0 1

0.0 80 n o 00200 0 0 0 0

0.0 W 0 0FD20 0 0 0 0

0.0 81 n o oo1cs 0 0 0 1

0.0... W 0 OFCFA 0 0 0 0

0.0... =2 n o 00161 0 0 0 0 =
Al ;IJ

=] |
=
u
=
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SDIO

SDIO, %, = Secure Digital Input/Output,

-8R T

SDIO/SD3.0 Settings x
Farameter Colar
‘?\/ Channel Analysis {I.
T ax pay | | Qe sereor | I - |
(O Data
I
CMD Al “ (O SPI mode Fiost
Always Detect CRC Device O ]~
DATAD | 4o
- Command oRes | |
G [J adv. Report Argument [ ]
DATAZ | pa [ 3 Pin mode Recheck | -
Mo CLK mode
DATAS a5 Endbit | I |
pata —
SDIO IO Block Size 4-bit Data |:|
1-bit Data
Block size setting 10 interrupt I:l
DDR. mode
Men-nterleaved
Auto phase correction
Range
Decode Range
gﬂ'h.s From
Buffer Head - Buffer Tail - _
TEKE: X ETFPRI 25, & & Busfinder e if gt
SDIO 1/O Block Size: % %_SDIO z. CCCR, FBR =7 Block Size
A 5t
Command: 4 47 Command -
Data: 4 47 Data °
SPI mode: 1 SPl N 2 47 o

Always Detect CRC
A

Adv. Report:

3Pin mode:

No CLK mode:

SPI mode &, #_% 4B CRC

3% 4 % ¢ ¥ Command argument A3 i& — % f245 o
¢ * CLK, CMD, DO 4 7 7 #¢

Wit * CMD line 4 47 7L

# 3% SD3.0/SDI03.0 &~ fzs i+ ki o

CEE L1~ mF v E£8 4T & 447 SDIO interrupt ¥ %54 DAT1 % & 47 10 interrupt,
% DDR mode ™ 4 i¥ “Non-interleaved” &4 47 F4172 § L 47 )

AutoPhaseCorrection: 1t ¢ p BB E RI2 4p 1=
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AR

Co_mmaqd:

Firmeioir= S50, 7 7
peaursc 10201092
0

CMOS3I0 ™ Oata?ih  Dale00h  Data0ih  Datadlh | CRACAEN

4 BUS_SDIO

Channel

N [reaincuses A v
Response Argument C]
R 1RES¥E3To_RR_EXTENCED 90 06 10 00 »
21 00 o1 0o 2
B {RES9S3:10_56_EXTENCED »
2
B (BES2S3:T0_8H EXTENDED »
n
RS (RESES3:10_R6 EXTENDED =
2
B thEses2iT0 o
e
RS :RESPS3:30 R EXTENDED F
i =
B 1RES953:T0_R_EXTENDED »
Ay Frae| % sooo00steus £ sanus & sonus [ @ U T
| A m B
M * A N\ Lows aombresomo 1abrwx X E [
= s (Veriidas - o x
TimeiDiv= 50ns ¥ Ll
veme atna : orne vape . vipa s
CMDS1I0FY Getadin | Datadbh  Gal0ih  Gaoon | GRGSEN RiResss Ostalon Dasdih | DaiwiOh  Daiwion | CREDR

4Bus s0i0

Yo svs_soosoor, [lag [ | e A v

e s Command Resporse e ) Frequency | Timing Infomaation

RS +BESPS3:10_Ki_EXTENDED

R saius § soous @) U 11

mn % /\ M togs e si0 1amwe % /B 1
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No CLK r_node:

TimeiDi= S0ns | 3

Acquirag 10:2016.092

O Owaiin  DsmOth  OmsdER  Dmoon | GRGTIN

RSRepS]

CRC )

o0 00 10 03 o

a0 00 10 22 s

Channel

Yous ws_soosoon , [Jag 5 |

cH.00

samp fhmmss.ms Cammand Response Argument / Data Block 1 (3

Al Fushed|

—
wsamwe X /2 01

Oatat Catih  Dath  Datadin

RN

\[Bearch An Fieios

Information

sous (@ U T

B oo}

| 38arcn &1 Fieios Testindudes, mA Y

Data Block 3 () Data Black4 () Frequency | Teming | Infor
me1e o

e

sous (@ U T

168
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Command + Data mode:
Timeiow= 507, ¥ 7l

a 5me ] .

P BUS_SDIO oMDS3I0_MW Dstadin.  DEE0N DaE0iR Datatn

D#E00N | Da@A0N  Datw0on

| | | |
L LU LSS UL AL

I 5 001 001 0100 <EF 00 031 0¢ 001001 001 3

O A

4 BUS_SDIO

| ey [

Ghannel
choo Vo = = : o
888 Yous)[ castomzearcport |9y 3 | [searen A iios [*] rexinclutes =A v
amp thhanm, BUs SDIO(Y) 8us S0l BUS_S0IC1) | 5_SDI0 JS_SDIO BUS_SDIO(T) US SDIC_EUS SDIO 5 S BUS 5010 s, sDi BUS SDIO BUSSDIO | BUSSDIO | BUSSDIO | |
— Cammand Reipane CRC () mequene,  Tming  amman Resporse  Argument Gata Slack 1 (h) Data Black2 (1) Data Black3 () Data Elock4 () CRE()  Freguency  Tiing

XTENDED

21 00 01 00 AN
BS 1RFSPE3:10 B BXTENIED 00 00 10 G0 3L

SPI mode:

Time Div= 20 us Rz & K et
CMD8:SEND_IFLCOND Ash i g
: i : ;
4 BUS_SDIO
SDIO
3 [ ‘ LTL
cHoo \or ol — =
e Yo [lee M1  [emma = |A v
Somple Command Commend exgument () CRC7 () RI () Response (h) Frequency Timing (unit: 8 clock cycles) -
8.434575495s CMD00:GO_IDLE_STATE 00 00 00 00 95 01 281KHz |Ncs: 0. Ncr: 1.
8.434858970s CMDO8 : SEND_IF COND 00 00 01 2a 87 01 R7: 00 00 01 RA 281KHz |Ncs: 0. Ncr: 1.
8.435265935s CMDSS5:APP_CMD 00 00 00 00 OFF o1 281KHz |Ncs: 0. Ncr: 1.
8.435549145s |ACMD41:SD_SEND OP_COND 40 00 00 00 OFF 01 281KHz |Ncs: 0. Ncr: 1.
8.435832605s CMD55:APP_CMD 00 00 00 00 OFF 01 Ncs: 0. Ner: 1.
8.436115815s |ACMD41:SD_SEND OP_COND 40 00 00 00 OFF 00 Ncs: 0. Ner: 1.
8.436399325s CMD58:READ _OCR 00 00 00 00 OFF 00 R3: CO FF 80 00 281KHz |Ncs: 0. Ncr: 1. J
=
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SDR SDRAM

SDRAM ( Synchronous Dynamic Random Access Memory ) [ # #+ i &g % 75 B~3e
Wt > 34 L5982 Host e 4 te IR M <hpF % > d 0 5 4L & Rising edge 45 74

SDRAM 7+ # % SDR SDRAM (Single Data Rate SDRAM) -
SDRAM & 3. {7 7 *x ¢ * ¢ DDR SDRAM éf#”ﬁ #17 f~, DDR(Double Data Rate) # ¢ #ﬁ
«11¥_DDR SDRAM ( Double Data Rate SDRAM ) % 5= Rising/Falling edge

WG T

b B Er R A A Bl § 1R Bl B fP-enid %, p Decode 03t LA3000+# BusFinder

B A 4% - o

¥ ¢k, Decode ¥ % 3% SDR SDRAM ~ 17, % % #% DDR SDRAM -

Settings

SDR SDRAM £EI5E *
EEEE ERZERE
Address Data
A3 =
#CAs = x12 ~ x32 ~ (I. DESL . ~
CKE A5 =
ax ,r: a0 [az [ oo [az4  =lpga [Bo =Ipqis [s =1og24 [B16 = NOP -~
s ,r: a1 a3 = pqQi [A25 [=ipqs [BY = pQi7 [BY = pgas [B17 = BST 1~
ras ’r: A2 [a1a = pQ2 [A26 =l pqio [B2 < DQ18 |B0 = pQas [B1B S READ/A 1~
- A3 [ais = pg3 [A27 [2lpqui [B3 =pQue [B11 [=lpgaz [Br9 [=
#WE [aa 2 = < o[ =179 o = VWRIT/A 1~
DM as (a6 = pg4 [azs = pQuz [B4 =pgw [B1z =lpgzs [pm =
ACT ~
o o as (a7 = pgs [A2e  [*lpgi3 [B5 *lpgzi [B13  =lpgas [B21 [£ —
oo [ a6 [aB = pgs [A30 Zlpgia 6 Zlpgz [B1+ Zlpgm [B2 = PRE /-~
EETE IT: A7 (A9 = DQ7 (A31 = DQis [B7 = DQ23 |B15 = DQ31 [B23 = CBR_AREF /1~
e =5 R BB MRS .
bQm2 A8 - 29 FYTl = [~Parsing indude Address and Data " -
DoMs A8 = - — (® Command PALL -~
Al A2 S #CAS Latency O Aderess SELF 1+~
Bank Address Al ,W = Opats
o IW = - (® Non Address 0/ -
BAL ALl = =2 (O3 docks (O Bank Address s -
(O 2 docks (@10
BEEBEIE
kel R 2 g )
i
EHTE  EEEREE v BHEE EEREE ~
HEE HLH
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WP X K LSDRAM 3 5id BB L 47 & F il i st
Parsing include Address and Data:
34 HE PP

i . SDRAM Command f§ % 4 47, % 7 it ##CAS, CKE, #CS, #RAS,
#WE, A10 iz 6 ?ﬁﬁiﬁj&? A AT ket O MR AR E e S g
Address, Data % % 2 ki, F i fA a7 ¥ AT %kl T 2 Rl-
7 i gt IE P
¢ 7z %77 SDRAM #rizidz FFrir, 1%l ™ > Bl=
Startup:

#CAS Latency:
2k T_SDRAM :f & 7 pF ent & o

RSV RGBT
J > SDRAM 2 B 7 Fufb i 7 5 3% Bk 75 % ) — % 2 30AEA 0 % o
'\*/F':ﬁé%"}r*-&iiﬂ/fvﬁﬁ EIE B oo

Fh- BERFR G705 P 5,7 AT 5 eip e H SDRAM 248,
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AR

7 4 i Parsing include Address and Data (%] - )

TimeiDiv=1us , &
Acquired: 16:47:28.049 s o
T

265 us
!
T T T T T T I T T 1 T I
DESL READ DESL READ DESL READ DESL READ DESL READ DESL READ DESL REAI DESL RE

WEus 285us 205us M05us INEus 25us
I I I I I I

4 BUS_SDRAM

r L
A
Labal Channel . »
}E{ BUS_SDRAM(SDRAM) _ || g L [search Al Fields []Text includes e A v
Timestamp Command =
63 11522 Device Deselect (DESL)
64 11762 Read (READ)
65 12010 Device Deselect (DESL)
66 12242 Read (READ)
67 12490 Device Deselect (DESL)
68 12730 Read (READ)
69 Device Deselect (DESL)
70 Read (READ)
7 No Operation (NOP)
72 Device Deselect (DESL)
73 Read (READ)
74 No Operation (NOB) =l

7 i¥ Parsing include Address and Data (%] =)

TimesDiv=20ns F
——t s sisus szus s o s s a2 ss2s st I
CH-59-GND
L
4 BUS_SDRAN f <eac ReaD | RERD READ | READ READ | READ READ | READ READ | READ READ | READ READ | READ | READ
sDRAM L l L L L l L L L l L L L L L
3 I I I I I I I I I I I I I | |
A BUS_SDRAM(1) 0A9  Col: DAA Col.: 0AB ol DAC Caol: JAD Col.: DAE Col.: OAF ol 0B0 Col: 081 Col: 082 Col: 083 0l 0B4 Col.: 0B5 Col.: 0BG Col:0B7  Cal:0B8
SDRAM | | | |
[ I | I I I | I I I | I I I I |
A BUS_SDRAM(2) u FFFF FFFFOSD9: FFFFO5D9  FRFFOSDY  FFFFOBDS  FFFFOSDA: FFFFOSDY  FRFFOSDY  FFFFOBDS  FFFFOSDY: FFFFO5DS  FRFFOSDY  FFFFOBDS  FFFFOSDS: FFFFOSDY  FFFFOSD
SDREM | | | | | | | | | | | | | | |
@ I | I I I | I I I | I I I | |
4 BUS_sDRAN() ST BAO BAD E BA O Ba: BA O E BA O Ba: BA O E BA O Ba: BA D B0 4.0
soRAM | | | | | | | | | | | | | | |
] | I | | | I | | | I | | | I |
A oUs soRen) RS A MO0 | AID MDD AIGID AIGD | AMB:0 AIOD  AIBD AIDIO | AIGD ADO AIDID MO | AIBO AIDD
sora
Labal Channel 4 »
Vous{ BUS_spRAML4)(SDRAM) Els Search Al Fields [+]Textincludes | HA
ABUEA BUS - 5
Timestamp Device Command ADDR-32b(h) RowADDR(h)  Column ADDR(n) | Bank ADDR A10 Data(h) Ascl F
411 3 SDREM32B Read (READ) 00040088 0as 0 NO_PRECHARGE (0) FF FF 05 D3 I
412 3078 SDREM32B Read (READ) 00040089 0as 0 NO_PRECHARGE (0) FF FF 05 D3
413 3085 SDREM32B Read (READ) 00040028 0an 0 NO_PRECHARGE (0) FF FF 05 D&
414 3093 SDRAM32B Read (READ) 00040028 0AB 0 NO_PRECHARGE (0) FF FF 05 D9
415 3100 SCRAM32B Read (READ) 000400AC 0AC ) NO_PRECHARGE (0) FF FF 05 D9
416 3108 SCRAM32B Read (READ) 000400AD 0AD ) NO_PRECHARGE (0) FF FF 05 D9
47 3115 SDRAM32B Read (READ) OAE 1] NO_PRECHARGE (0) FF FF 05 D9
418 3123 SDREM32B Read (READ) OAF 0 NO_PRECHARGE (0) FF FF 05 D9
0BO 0

419 3130 SDREM32B Read (READ)

NO_PRECHARGE (0) FF FF 05 D9
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Serial Flash

Serial flash (SPI Flash) 25 i 7|, i¢ * SPIQPI @&t € v 5 # Tt B2z L= 5% -

Serial flash %t & 4748 - * H HRALUBLEE, ¥ R P4 § 6 4 2 By~ B RO R
§ R KR SPI A T A PR R o

$ER T

Serial Flash(25 %5) €182 F X

JBERE

é\? cs# [a0
sisioo [a2
WP=/S102 [—

oas [an 2

SCLK | Al
SO/SI01 l A3
Hold#/SI03 | A5

4 4 4
4r 4 4

4 4

4 4

>

Fiash $4&1A3E RRIES ===
B QP 4834 Ra4 [ 1&%4 s1 BRE8
[l 4Byte ADDR, MBI | (Efisnge tithms  ov>=esnms
1 PEM 18 RA4A Command unknown B
[Joummy Cydes 2 cik @ Reest OREEso
Wrap Around 3 [CJreduced Report
QE bit set
B4 Octal #87B844
STR DTR
SHTEEE
i EIEESITAIEER
i FERANE HRuE

EEERER - EEEHE -
BR L

CS#: %i@ﬁi%]i Chip select °

SCLK: 3 %i@@?li Clock °

S100 - SI103: ?1"’@%}7\ Data %rix -

W F /A5 o# a2 8§38 0 fgen Flash 4155 ~ tCLQV 1 2 tSHSL, i >t & £
JRfT* o FRBIIR 2P EPIREE, RY FVER L RSAPF OLRTE -
Flash #4&#-58 & % d *t Serial Flash ¥ @& * ¢ £ 27 31 ivH550 ) B4E L 47 RFEET)
A, F1G 7 8% Serial Flash {7 cha fe st onprs, 55 5 &P, Jopi ¥
2 hro g i —‘ﬁﬁé’a‘&m Flash 2157 A 324050 7 45 P, 40 BEE 07 3% 6 A B 395,;;,; Lo
QPI #c5% ¢ 4p <h&_ Quad Peripheral Interface Mode = = Quad SPI Mode

Acute Technology Inc.

173 Copyright ©2017



Acute.

PC-based T&M Instruments

4-Byte #-3% : dp <% 4-Byte Address Mode

PEM #:3¢ : 45 h&_ Performance Enhance Mode

Dummy Cycles : 7 £ Read 45 4 & ¥ i Dummy cycles. @ H % ik e cycle # & ¥ g 4
Wrap Around : ¥ Fg3 Wrap around #ciE.

QE bit : Status register p #1 QE bit. ¥ # % QPI mode enable/disable ##1

WH S| f34% ¢ F L EE ) PE, ARV R-€ 6 % H 559 (Single mode) 3 ABCE kA 4T
ARy e iz 3 AW E CS#/SCLK/SI -

¥ Single BCF“ 288 ¢ B EIE 4T P, ARV R-¢ % H A5 (Single mode) 4 A
FRAFTHA) o5 4 AL B E CS/Clock/SI/ SO« b pF, A28 #-€ Lok *7 3§ SUfcst
2otk o B dﬁ‘ﬁ“;‘l# 9, AR R P pTiE R 2 Flash A58 (7 44 6 Mt
EAR T

Command unknown ¥ @ &%+ SO & S| f245

M %
i * SPl fic;% Serial Flash f## |+i=

T 140.67 us 15457 us 159.57 us 16457 us 17857 us 199.57 us
L | \ ! s ! L ! L . | L L L L |

@0sE | { Addr00 Addrd0 i mgoroo | {05)RDSR1 (35RDSR2 |

Time Div= 5 us

A Winbond-SFl;

Serial Flash
s swa . rm
wen Jes e N — L
[ Timestmmp Command(h)  Adies() | PEM@) DO DI | D2 | D3 | D4 D5 | D6 | D7 |  ASCU@OD]) Information =
144us (20) Sector Erase (4KB) 000000 J
.. | (05)Read Status Register-1 03
195us (35)Read Status Register-2 02
212.5000000.. [(OS)Read Status Register-1 03
230us (35)Read Status Register-2 02
500.. | (05)Read Status Register-1 03
265us (35)Read Status Register-2 02

g * QPl #ic5% Serial Flash f## =
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o 33.08 33.09 331 kxR 3342 3313 33.14 33.15 33.16 3347 33.18
i
T | : | = T TTTTT I i [ T il I R -
(BB)FRQO Addr:00 Addr00 Addr00;| DMY:00 H H (GHI)FRQO Addr.00 Addr.00 | Addr.20 i DMY:00 i i

A Winbond-SFl.

Serial Flash|

EEEE EE . IR
wren Jee( e  [esmms ) A v
Timestsmp Ci Addressth) PEM{) Do D1 D2 D3 D4 D5 D& D7 ASCII(DO-DT) i =l
33.0670 0 (6B) Quad Output Fast Read 000000 41 43 55 54 45 20 53 50 ACUTE SP
33.1245 (6B)Quad Output Fast Read 000020 51 75 61 64 20 50 72 €F Quad Pro
(EB)Quad Input / Output FAST READ 000000 00 (reset) |41 43 55 54 45 20 53 50 ACUTE SP
(EB)Quad Input / Output FAST READ 000020 00(reset) |51 75 61 64 20 50 72 6F Quad Pro
000ms | (EB)Quad Input / Output FAST READ 000000 A0 (set) 41 43 55 54 ACUT
.286580000ms 000020 RO (set) 51 75 €1 €4 Quad
33.308080000ms 000000 RO (set) 41 43 55 54 ACUT J

Serial Flash Bus Decode Dump & Compare

% B8 A SBAE L 47 k4R & Tl <0 Serial Flash 3 5L45 41 Serial Flash p #5845 382
7}:,' o

#F3E I 2 FHEFWRIEL B - 5 SFCmp.cfg v T4, Rz Rl
TBIELS TR FP BT, FFREID 5 AN #/Acute/ o

B Acue LBEX

WER REE WHHE BSEuw TEO HE® "

Qr=-Q- ¥ Pu= =Eob X ) -

HELEDY |23 CA\Documents and ZettingLivdhdy Documentslcute v a e

=

SFCmp.cfg s P B3P 4o T

BXEE #HE #50 BA0 HHe
e e

OrgFile=C:\Documents and Settings\Liu\My Documents\fAcute\SF.bin 5 EREEEE

OutFile=C:\Documents and SettingsiLiuyMy Documents\Acute\SF_cmp.bin e Rl S SRR L EAYSerial FlashiEEflE g
OutLstFile=C:\Documents and SettingsiliuiMy Documents\Acute\SF.1lst HHIER St A pdest et

CheckCnd=03, EB s37EtaE s Serial Flashig<y, l16iERIgEET

£ ¥

EaF P HESAT
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85 ~ OrgFile=Hh kLI, %4 % & Serial Flash p 3% R4 T4k, BIH # 5 bin o v 4f
?‘?E‘iﬁ?i;}&i T s % E;.Jg%ﬁ%_&ﬁﬁ; gt .
# ~ OutFile=ph R BEAZ, %4k % 5 £ ¥ 4B A 47 & *745 & < Serial Flash 7 #1451 4,
AR Ed RS AR AL, # Y H S FE O RRRLIHE L
6 - OUutLstFile=ph R BRAZ, $24h% 5 TRV RS % 205 10k, Bl4h & 5 Istiudh %
AEIEd RS PR AL, RYF T FEBRRARE P4
## » CheckCmd=1#14& % 2 Serial Flash 45 4, 3%4p £ 12 16 e §dcia i », 1igstie

N

sdp % EIE
#-Serial Flash b 38 J 4 FER A 3 B B d4p TanBe T, 2 b A% 8 Tle

SFCmp.cfg sk 4pfe B &7 -

& Acute E| El [zl

BRE REE® BWRO #HEEW IRD HAD i
Qrr-© ¥ P== zasx (¥ X Y @
HEUEDY (23 CADocuments and Settings'Lindy Documentsdcute V| EED
Cla
Cind
SFCmpefg

#4173 4E L 47 & #0818 © # £z Serial Flash Bus Decode # st , Serial Flash Bus Decode Dump
& Compare # it & 7t Serial Flash Bus Decode F¥ fx™ o € i iF o J& 7 $#5 F AL 48

& 47 ik k& & Serial Flash 255 -

File Label Waveform( (o, | Device Tools Help

LUrH= asacdo¢epLpOvUvhaday 7 C[OfT= @ sk 200 mm
Time/Div: 30 ns [E}

Acouired: 15:20:56.0 -4.651ms -4.55|1m5 i -4.65|1rn5 i -4.65|1 ms i -4.55|1 ms i -4.65|1m5 i -4.65|1rn5 i
L f PR I O T N PO (R SO PO TR NP TR O PP I BT R R

L 0 00
ooi01 ff oo ve [ 0o [ o0eoc [ oo = [ oo [ or |
L L L | . -, L | - || !
40n on . | dn

| L L
II_I
] | 4in il 4 4 A0,

4dn

MNAND

. fom[  20m fom{ 300

e HandFlarh)

Labkel Charnel | Walue _|‘ [
QI 7 G FLL Dl [Nanpmand Fiash) =]

Timestamp | Command [Row Address(h) | Colunn Address(n) Do | Dl Dbz |D3  |pa  |ps |14
-0.00465.., | RANDON DATA OUTFUT #2(E0)  000DOE 0000 ca ac oL FE 33 60 o
-0.00465. .. 00D00E 0003 7 38 17 ES ch 35
-0.00465. .. 00000B 0010 82 D 20 DF Es 17
-0.00465. .. 00D00E 0018 &D 72 4z ED 37 68
-0.00464. .. 00D00E 0020 a9 76 ac B3 49 56 ]
-0.00464. ., 00D00E 0028 ca 37 50 AF a7 68 =l
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FIEEAS 47 R ePe BIFER 'Y, AT F A &2 - =04k B T Serial Flash #73 FAL, #7F
A e 7B EEA AT R AR (law), £ 4 AT .

i¢ * Serial FlashBus Decode Dump & Compare # ic, ¢ 4 # # Serial Flash 'Eq‘—'ﬁi%l dRR A
For VAT M EDRT A G5 fR] § L Serial Flash 3% Ruks FALARAT RN B 3
Serial Flash 7 485 2\ 4%, #* b4 & 5 SF_Cmp.bin, 2 {5 ¢ $345 & * ﬁ@?l ~F¥e e
Serial Flash 45 4, #-3%4p & R dp tonk #1(7 21 hF 4L 8 » 3] SF_Cmp.bin, #1s SF.bin § {o
SF_Cmp.bin faF vt #F -

g 3

& Acute = &[]
#HEPR REE WHE BEsEL IEO HEH -

QO EF-Q ¥ Pnuz e (&3 X 1B

EE )] |L’f} CADocurments snd Settingstlioiby Docwmentsibcote

63

3F.bin BFCmpcfe

P SF.ls - 2
BEE REE WO WREO HEm

OrgFile=C:\Documents and SettingsiliuiMy DocumentsiAcutey2Mbit_origin.bin
OutFile=C:\Documents and Settings\liuiMy DocumentsiAcutey2Mbit_origin_cmp.bin

{3

hﬂﬂﬂ1321 88881399: E2 EB
886881321 BBBB13A1: 52 58
8888143C B0BB1461: 73 71
0000143C 000O148F: D3 D1
0060143C BOOO1499: G3 C1
0060143C BOOO14BB: E3 E1
006014D5 BOOB14DB: F3 F1
0p60159C BOOO1SC8: F3 F1
00060159C BOOBISE2: 32 30
00B0159C DOOBISEG: 42 4B

£:4

FELF-FE14T

- ehia MRV IR, FEATT R ey S AT EF LV HLI RS
[ LACHE SR N 00/ CRU A S Y %{SF.bin, TR LT T A
#h SF_cmpbine F & FAL R iR 4 R 2HRLZ 29, R R 2 AF
2B o
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Serial IRQ

Serial IRQ/Data ¥_r4 PCI-Clock f= IRQSER = &t =, * 12 i@ vh e gk fi ch- 81 s
%_o - B IRQSER Cycle A # F # 7 7 = B ¥% 4 : Start ~ IRQ/Data { Stop Frame - H i&
Fehficst % 4 % Continuous mode = Quiet mode- & Continuous mode #-3% ™ Start Frame

KRT 2=, w8 % Quiet mode B4 T R 3 Host it A 4 Start Frame 3 5L o

R T

Serialized IRQ €252 F X
EERTE
?\/ CLOCK FO S IRQSER ‘;1 ' :
HRERA
(® Normal (O Advance
(BT EERIRa0NaR
ERZERE
(]D Start Frame [ | v
Stop Frame | | v
AssertFrame || | v
DessertFrame || | v~
HiFEE —
e RERSAEE
e tEeaIT S ERITE
EERER v EEBE v
x| me [ EA

CLOCK: PCI Clock 3t 5%
IRQSER: IRQSER 3t %

Normal : #-F — I Frame 72 3L 2 B A fF - 7+

EA LA UL (FER):

Mode Gt SMI O I 00 I O ) 0 0 0 5 0 ) I O I N B .03 (0 )1 ¥ INTB  INIC = INTD
13.75384000.4 (6121 ontinue mode A a
14.37173000.3 |6395 fontinue mode A A a
14.40782000.. |6411 Continue mode A A
14.63334000. 6511 Continue mode A A A
14.64911000.. |6518 Continue mode s A
15.23771500.. |6779 Continue mode A A a
15.29860500. €806 Continue mode A A
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BT £ AF il

Timestamp No. Mode G % | SSME L3 L4 5 6.2 |8 9 (ot a2 |13 14 | 15 [JOCHCK INTA INTE = INIC = INTD

ontinue mode A A

ontinue mode a a

ontinue mode a a

6124 ontinue mode A A

€125 ontinue mode A A

6126 ontinue mode a a

13.76736000.4 |6127 ontinue mode A A

Advance : #—- i# Frame

¢ #74 c |RQ/Data U HLHFERE &7 e {7

_ Timestamp IRQ/Data Frame Signal Sampled # of clocks past Start
13.,75398500... |1 IRQO 2
13.75408500... |2 IRQ1 5
13.75417500... |3 SMI# 8
13.75426500... |4 IRQ3 32
13.75435500... |5 IRQ4 14
13.75444500.. |6 IRQS 17
13.75453500... |7 IRQE 20
A%
Normal mode(*E & £ 4§ 731 5L)

Time Div= 100 ns

1375 ms

1375 ms 1375 ms. 1375 ms.
| 1

Serialized IR(

|

150 ns

1376 ms 13.76 ms
| L i

1
| RG3  RG4  IRGS { IRQM  IROf2A  RQ13 IRQ15 ‘7

1876 ms
!

{IRQ14

ittty J lhoe  [asimms [7] o1 0jA v
Timestamp No. Mode a 1 SMI L2 5 6 7 8 <l 10 11 12 13 14 15 IOCHCK INTA INTB INTC INTD =l
13.75384000.. |6121 Continue mode a a
0.. |6385 Continue mode a a a J
. 6422 inue mode a a
6511 ue mode 2 a a
14.64911000.. |6518 Continue mode 2 a
15.23771500... |6779 Continue mode A A a
15.298€0500... |6806 Continue mode A A
=l
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e e,
Normal mode(%g 7= & 4F 13 L)
Time Div=100 ns T |3,T? ms IZJ.’: ms 13.75ms (Cl.75| ms 13.7.’: ms. 13, 75I ms 1375 ms K(,Tflb ms |3,T? ms IZ,?T ms 13.7!: ms

IRQ1-4

Shi#

| IRa3

| N

1
IR IRQE  IRQ7! R RO IRQT2-A

IRQ13  {IRQ14

EaRE wE >
CcHO0 Vo e 5
o Yo (o M emmams 7] AV
| Timestamp No. Mode a SMI 3 4 5; ] 7 8 9 100 | 11 | 12 [ 43 | 14 | 15 | IOCHCK INTA INTB INTC INTD ‘-ﬂ
1 Continue mode A A
Continue mode A A
Continue mode A A
mode A A
mode A A
13.76511000.. |6126 Continue mode A a
€736000... 16127 Continue mode A A
)=l

Advance mode

T

Time Div=100 ns

1876 ms
!

1378 ms
1

1376 ms

1875 ms 1875 ms 1876 ms

1375 ms 1375 ms. 1875 ms
|

1376 ms 1376 ms
i

4 SERRQ

Serialized IR(

Stat !

150 ns

IRQ1-A

SMi#

IRQE

IRQ7 ! IRQ10 | IR IRQ12-A

IRQ13

EEEE i ] = g
groe Yo [lee MY  [emmam Il AV
‘" Timestamp | IRO/DaiaFrems Signal Sampled # of clocks past Start 1=

1 IRQO 2

2 IRQ1 5 _J
13.75417500. 3 SMI$ 8
13.75426500. ] IRQ3 11

5 IRQ4

6 IRQS

T IRQE

Acute Technology Inc.
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SGPIO
SGPIO(Serial General Purpose Input Output Serial) #_— #&if * m@?] g Q@R XV oup
Gl RN TR

~E

SR Z

SGPIO 8182 E X

saE Bl
= mawne D

Clock | AD ™

RIEAFRBAR

load  [___J |
S [—Y

Load @ Al e

Do | A2 * e EERSITAEE
_ T = B4R HBRE
i RAER v EEREE v

RuiH

HPEE: R EFRP L L Bagiahdd . BEL 47 R i Wi~ W & Clock-Load
DataOut *2 2 Dataln- ¥ £ # ¥ £ Data Out ~ Data In & {;K% 34
A%

a
et

R -104ms -1.04ms 104 ms -10dms -1.03ms 103 ms -1.03ms 103 ms 102 msr
Time Div= 2 us . 1 1 L

ifknowr D13 |

4 PBus1

SEEEE s { _l_l
wn Jes e (mmmams [ AV
i Tl;lushm; ) - Device LOAD Activity(ODn.0) Locate(ODn.1) l Fail(ODn.2) Activity(IDn.0) Locate(IDn.1) Fail(Dn.2) =
-1.04615000.. |Device 5 Activity Locate Fail No Activity No locate OK J
—-1.04465000.. |Device € No Activity No locate OK No Activity Locate OK
-1.04207500... |Device 0 A Activity Locate OK Activity No locate OK
-1.04057500... |Device 1 No Activity Locate Fail No Activity No locate Fail
-1.03907500... |Device 2 Activity No locate OK Activity Locate Fail
-1.03757500.. |Device 3 No Activity Locate OK Activity Locate OK
-1.03607500... |Device 4 Activity Locate OK No Activity No locate OK
| =l
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Smart Card (1SO7816)
Smart Card €343 ISO 7816 4= T e g %, — 4L * & IC+ & IC & ¥

IC & * &

+ . e

PaE RS »}; oo A B FRE W ;t';fég;\gj N KA R ‘/50/)3'35% o

S8R T

Smart Card (1ISO7816) £/ F X
285 RRZERE
= ax [ = @ FERneEE
* oaa [m B strt | —
U [372 Clock (16~2048) Data | ] v
[ —
HOREIE
: sop | I
o BEEAATEER
it EEARIIE HERNE
S SR v EBEREE v
Hit A
CLK: 315 @#;2 Clock -
DATA: i @;ﬁia?]i Data %ri o
ETU(Elementary Time Unit): & B Bit p #7& 7 e Clock #&p -
AR
= ' 596 ms 6.16 ms 6.36 ms 6.56 ms. 6.76 ms. 6.96 ms. 7.16ms 7.36ms 7.56 ms 776 ms 796 ms
| | - | -

A Smart Card (G

BB 385 <

o o L s

_ Timestump Data Paity ETU Tolersace
5.754510000... |11 0 (OK) o
6.863510000... |00 0 (OK) 0
7.972505000.. |00 0 (OK) ]
9.081500000.. (81 0 (OK)

182
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SMBus

> %k BUg TR 42 (System Management Bus)ik B 3 1°C Reingt, - A5 EELAT e
= - fA R i o SMBuUs @ Intel >t 1995 # #t% &, ¢ 7 7 Clock~Data 4 2 A *% Philips'
I2C serial bus ¥ € sdp 4 » B PFBAR & & ) %= 10KHz ] 100KHz -

K T
SMBus £ T X
LEITE EHERE
N, iR SIERE
7:_:'; CIpECH R @ Command T
SMBCLK | 2 :
X = s address — -
SMEDATA  [a1 - DDR2 Write /Read [ —
313 Start / Stop / Sr |
SPD SDRAM
ACK / NACK v
R 5
: ! , PEC /Word /ByteCount [ ] v
[[] 7-bit addressing (Include R/W in Address)
Data / Content |
HERE Word Address —_—
(® SMBus

(O Show SBS(Smart Battery System)
(O Show SPD(Serial Presence Detect)

3®iE3EsPDTE B
M ZmasEsn
mﬁiﬁl
g ﬁti?é}ﬁﬁﬁﬁ'ﬁl
| ORRRAE HERUE
R v ZEFREE v

B B

SMBCLK: SMBus # #* @ﬁﬁji Clock -

SMBDATA: SMBus 7 #* @ﬁa?li Data -

& 153K % K T SMBusiU L3t e f255 2 38, ¢ 7 PEC 4 47,/ 2 SPD-DDR3~SPD-DDR2 ~
SPD-DDR -~ SPD SDRAM f##5 °

7-bit addressing (Include R/W in Address): %1 8 i 5 & =ht(7 == 5 &R Zhtde + 1
i+ =% Rd/Wr) °

SMBus @ K&, LT BT SMBus #47p 7 °

Show SBS : 38 2 4L ¢ &1 A7 £ 3] T /# (Smart Battery System) 4 #7 1 &, N % 8o 7 % h
AR TR, blde TR RS E

TAME
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Show SPD(Serial Presence Detect) - 3% £ 4L % & ;7 EEPROM A 471 %, M 7 o7 oot
}-2(DDR3 ~ DDR2 ~ DDR * SPD SDRAM) =i & 7 3¢, 4r P-Bank #c& ~ T & ~ 7 ivpt
[5]# n R~ =F -~ 64 B4 EEA (4o CL - tRCD ~ tRP ~ tRAS £ )

@k SBS/SPD A P : ¥4 iR § 8~ SBS/SPD H B -

BRI AT PE b vk T LR s X e

AR

SMBus

P 57976 us 62976 us B679.76 us. 72976 us 77976 us 82076 us 879.76 us 092076 us 97976 us 1.03ms 1S
mebivz.c0ue T| S A / || L L L ! ! A |1 ‘ | I

st {Addr: 08

Rd ; A Invalid Bite Count=00 | A | Datao

4 cHoo
260.6 us
SMBus
.
EEEE sEE J ] »
e Yo [loe MY (ewmwme [ A v
Timestamp State Address Cormnmand Byte Count Do D1 D2 D3 D4 D5 D6 D7 ASCII(DO-D7) Information ;ﬂ
)00... [SENRG 0B 00 (Invalid) 00 Ccb .. NACK ;Block Read }J
S Wr 0B 01
- [SENRE 0B 2C (Invalid) 01 8E NACK ;Block Read
- [ 0B o0z
.. |SENRG 0B OA (Invalid) 00 €3 .c NACK ;Block Read
- . 0B 03
9?.431:33‘]0 .. |SENRS 0B 81 (Invalid) 60 73 s NACK ;Block Read
«

Bz

Acute Technology Inc.
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Show SBS (Smart Battery System)
[

Time Div=100 us l 503.85 ms 503.95 ms Al 594,15 ms 504,25 ms 504.35 ms B 50455 ms 50465 ms 50475 ms ]

Byte_H: FF

| |

Il
5

37.2u

CH.00 'a e
.01 I, e, 8 [eermme ] AV
Function Content Unit Dusstion Information &
0B AverageTimeToFull (13) 65535 minutes us
08

rgingC

0B ChargingVoltage (15) 0 mv

0B BatteryStatus (16) 4BDOR bit flags 1467 us

HARGE_ALARM

Y_ALARM

Show SPD (Serial Presence Detect)
)

Time Div= 50 us

56.57 ms 56.62ms 56,67 ms
! |

56,72 ms 6.7 ms 56,82 ms
! |

Sr Rd: AS

56,87 ms 56.92 ms
|

g T

Wi Ad S H Byte Numbr: 02 A Data: 08

Ic]

Timestamp Addr Byte Number Function Described (Word Addx) Function Support Duration Information
az 113 us
as 02 Key Byte/DRAM Device Type DDR3 SDRAM 425 us NACK
as 02 Key Byte/DRAM Device Type DDR3 SDRAM 42

as 02 Key Byte/DRAM Device Type DDR3 SDRAM 425 v

as 80 Module Part Number 5 g 426 us
as 81 Module Part Number Bid 425 us
as 82 Module Part Number st 425 us
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SMI

SMI(Serial Microprocessor Interface) #_ BDNC #74] %, & * /i & d - & Clock 4 2 Data

AriEa e

(P we=EngeEe
Attn I
Sel/Desel |
RMW | E—
Address |
Atindesel | I - |

HOENEE

R eEEARRE

HRARITE ERAUE
EE R v ZEEREE v

LB BUH

PRI}

L 52384 ms 52394 ms 52404 ms 624.14ms
Time Div= 100 us i i | |

CLK: 7 T@ﬁ%]i Clock -
Data: 7 #* i #2 Data °

52434 ms s 52454 ms 52454 ms 52473 ms 52483 ms ‘
!

ADDR:80 | DATADD | DATADD = DATADD  DAT&SI

2904 ug

5
L

ADDRU0 | DATADD | DATAD3 || DATADD DATADD DATAIOD  DATAD3 | DATADD DATAOC

SEEE i ]

Peio D S = | [msEmn [ AV
r Ttmzs'mm; - S;]IJSe;li RiW Addr  Datal Datal Data2 Data3 Information

523.7435350... |Sel Write (80 00 00 00 81

524.1721850... |Sel Write (00 00 03 00 00

524.1721850... 00 03 00 00

524.1721850... 00 03 00 00

524.1721850.. 00 03 0o 00

524.1721850.. 00 oo 00 00

524.1721850... 00 00 00 00
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SoundWire

SoundWire E8IEETE

A0 4r

EEE S THISIE

JUL
aﬂ-l'l-l Data Port $%7E

=

Banki%E
(®) Banko

() Banki
Frame 7244

Bl EEHAL i
saERR - mEEwE - 2 | [® ]2

Sample
Interval Offset 1

SoundWire &_d MIPI #1#| % ch— F/ 8 /1 &

baaaddd

foA ~ MR AR LA (R ) D BRI, TR B S
ko B 4§ 12.288 MHz

- | D¥ynamic SYNC
Device Address

- | Register Address

- | RegData

~ | Parity o

RX

Channel
Offset2 { 2 34 56 7 & Block Package Mode

-

| HMOOOOOOL | Bleck-per-Port

| OO0 O0On | eleck-per-part

| O 00 OO0 | Bleck-per-Port

| OOOOOOO0 (Bledkper-Port

| I:H:‘ l:”:‘ DI:H:":‘ Block-per-Port

| OO0 OO OO0 | Bleck-per-Port

| OOOOOO0O0 Beckperport

| OOOOOOOO sedkper-port

| OOOOOOOO sedkper-port

| 00000000 |Bleck-per-port

| OOOOOOO0 [sedkperport

LARET G EY G T Y ] (G B G R E (N R (L N R

| OOO0OoOono4ad Block-per-Port

| OOO0OoOono4ad Block-per-Port

| D000 0000 seckperport

| OO0 0000 | elock-per-Port

Alle] [affe] |l o)

NEI|C
0 | |96 ||0
NEE|C
0 | |96 ||0
NEE|C
NEE|C
NEE|C
NEE|C
NEE|C
EE|C
NEE|C
NEE|C
EE|C
| [ [o
|l ][
[ |[°

| OOO0OOO00 | sledkeper-port

CLK: 4 i 2
Data: 3" @ 2

Static SYNC

« | PHY SYNC

MAK

Bl

BRI VRET TR E
B g S
x
REERE
(]' SRESTIREER
-~ | PaylLoad Data « | Slave State

bl

Port Flow Mode
~ | | Isochronous -
~ | | Isochronous ~
~ | | Isochronous ~
~ | | Isochronous v
~ | | Isochronous ~
~ | | Isochronous ~
~ | | Isochronous ~
~ | | Isochronous ~
~ | | Isochronous ~
~ | | Isochronous ~
~ | | Isochronous ~
~ | | Isochronous ~
~ | | Isochronous ~
~ | | Isochronous ~
~ | | Isochronous ~
~ | | Isochronous ~

b B

187
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Frame + - 3k 25 2F 787
7:2~16(*T & #x)
71]:48~256
Bank: 3 BankO £ Bankl = f& % #c3k 4%
Data port(DP)#_#= = # SoundWire bus + Payload Stream *® & source 2« #_sink » @
* DP 4 #-Payload Stream 4 % — B 2« % i channel & &~ W4 B3t & B F AR i o

PayloadiiE

% DataPort 3%

we 12
Word Sample

HStart HStop Length Interval Offset 1 Offset2 | 5 30215""59' 67 8 Block Package Mode Port Flow Mode

DPD : : ‘10 ‘ |96 | ‘0 ‘ |0 | MOOOOO00 Block-per-Port ~ | Isochronous v
o A

Data Port #<&:1~16 > $%%. 5 DP0~DP15
1. HStart: DPn 3 # & Frame Shape ¥ {7 sde4n i ¥

& Frame Shape ¥ Fens k=%

=

2. HStop: DPn F
3. Word Length: DPn # # i Channel 33 73 #1 & &
4. Sample Interval: DPn # #% ¥ [
5. Block Package Mode:

Block per port: Block Offset = Offsetl + (256 * Offset2)

Block per channel:  Block Offset = Offsetl,

Sub-Block Offset = Offset2.

*Block Offset # [l 0 ~ 65535

*Sub-Block Offset # [ 0to 255

*Offsetl # []: 0~65535

*Offset2 # []: 0~255
6. Channel: #- & DataPort & = 7 p 384 » F * 30 2 B3f ~ + Bg £ F e A fie o

VIR FEHEE S 8B Channel @ % > ¥ P F UG R ILBREREH o

7. PortFlow Mode: 3.+ 3 = #&#-5% » Isochronous, Tx-Controlled, Rx-Controlled &

Acute Technology Inc.
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Full-Asynchronous modes
*|sochronous: ‘Normal’ mode » #+ i Payload Data Block # /25 3 szt
*Tx-Controlled: ‘Push’ mode> ¢ Source Data Port & #- 7 flow-control bit ¥_ZF &
Payload Data Block # i# 5]75 Py o
*Rx-Controlled: ‘Pull’ mode » ¢ Sink Data Port Z&#- 7 flow-control bit £ % &
Payload Data Block ¥ @ﬁ%ﬁ iy o

*Full-Asynchronous: 4 Sink §= Source Data Port 5&#- <77 flow-control bit £_Z

Payload Data Block * i #5 »<#cdy o

Acute Technology Inc.
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a X
EE AN EmEemr e
= EET :
g = i e S
e T !E:N SMHZ (2000 L R AR
noDive 1000, ]
e it wrne one wnme wnies
= |

Ping Resened | . Sta_00 000 Siv_Btat_ 0 00h /_Stal_ 03000 iv_Stal_04000

h_Stat_U8,00h

4 BUS_Soundv

Soundire

Yol sus_soumivarotsoniwes) {0y [F4

N e ML AV
Timestamp PREQ OPCode Contra! Viond Data Port

1 pic

e . 25002 2 2500z § 2z @ [l 1

ormivin,_measni_Wi S0iE=TLHs X [ < ]

Acute Technology Inc.
190 Copyright ©2017



Acute.

PC-based T&M Instruments

SPI
SPI 8 7% i# /i & (Serial Peripheral Interface Bus, SPI), ¥ - #& 4 & F # & 7| F#L 55 2,

AT NEE TS ko BB - LA 4R, FHETLIAN 240

8K T
SPI E2ET X
L8y
= 881 3 §R-sPI
27 |3ERSPI Y| Chip Select i&38 (CS) IAO— =,
o = ; (SDA) |A2 =
Cock 8 500 [1 T Chpsdect BBE  THBERS
[Acﬁve Low v] ]Rising v]
= []sDI(EA)-SFiE-SDOGHAY)
fISET5A | wss First 5 ZAEE o =E |2
Word Size |8bit > (4n40) s 2776 Bit)
Data valid from SCK SR Ck
$BEIRT s Ty ladaadand g
TE4BEIRTEET de dhAE SCK = I = O O O R
[(#&msRs SDA I S S S

BTEMAR 16 {# v

AR
SDIfEHI/RA 1B | e
SDO/SEHY 3E3E | o
5315 58]
e SEESTORE
L gEmE ERITE
EEERRE EEEEE

' | [BE.] | &H
B F4 SPI 7%, W 5 3 M-SPI, fcsk} 14 M-SPI-# * SCK, CS, SDI & SDO

&+ a4 w4 w2k _CS ~ SDI ~ SDO 2 jfi % % o CS Fg3k & Active Low, SDI/SDO Ff &
% Active High o & *> SDI 22 SDO T ¢ P P IR o &7 1 g7 A 3 A0 15 4% &

i &7 2 T A_SDlonly ~ SDO only £ Both # # #%&i 7, 23X & Both -
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4R-sP1

ChpSelectiBi& (cs) |A0 =
EHESE (sD1) |A2— z
EFIEBE (SDO) [-A1— =]
Chip Select BR3¥&% |Active Low v |

SDI KR3d& Rising v

SDO H38k Rising v

BT AR |SDI only v ’

S o 4 4 b o g Y ) )
SCK B 8 el ]

34 -SPI-# * SCK, CS, SDA

% 34 * Slaveselect 8 T, ¥ Z & 1 FHEE(F 5 SDlorSDO) - &+ 144 w4
|3k % CS, Data 2 f§ % 4 » CS 3 & Active Low - Data Fg 3% # Active High o - ¢
B, TR E L ERE e N BETR

3 E8-5PI
Chip Select 3@ (CS) |A0 :
BRI (SDA) A2 =
Chip Select KR8 TR
[Acﬁve Low vl |Rising v]
[]sDI(ER A)-35i&-SDOGEHEY)
wAEE 8 w=E |2

= |8 (Bits)
s | i
SCK = I O O O O
SDA A s s S A S, 1

A RE HRES BERES 4T F o

MsDIE M\ )-2 & -SDOGEET):

fcs g R A O O
SCK o O, v N s O O g O O
SDA ¥ Write <" Read X |

&5 % % TSDI(® »)-% i-SDOGE B~) , 47 7, T‘j-*‘u"? MR @ﬁ%]i bit #c o % i 12
Master 5 BLEL, & » £ B ™ 5 Master § 7R % F| 314 if hbit #c, $ 5 1% i3 Slave
BB enbit#e, Bl 5 00 RSE B@#PE R KB FTH, B 5 1o 0t 3B S8k T iE,

2
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B+ % 65535 °

3 &-SPI(# @ * Slave select)— i * SCK, SDI, SDO

Flaixy &% CS, #rri Rk T SCK 2 Idletime, ¥ % Frame 2. A Fp P o 3 3 M7
i * Slave select #-5% 7, (& % & =_SDI/SDO #7 teernd i o 2 Hff % 4%, % Active
High o 3% %47 ¥ 5 Frame 4 [ 2 % i Clock Idle shp# fF 9 & o d *+ SDI £2 SDO F #¢
€ o &V I AEor TR GE AL G £ ¥ B 1S &g om 2 TR E_SDI only, SDO only s

Both = - 1&g+, FfKk = Both -
3 £8-SPI(-F{EF Chip Select)

EFSE (soD) ] Al :
EHi%3E (sDO) a2 E
SDI KRS8 |Rising v
SDO KRS |Rising v|
Frame 53 BREFRS |300 | ns
BT ERERE |Both v‘

s "L LT1T1lrlrl1.
SDI 4 X X X X )
SDO e

2 ®-SPI(# #& * Slave select) > * SCK ~ SDA

FlsixF & CS, #r1u fEk € SCK 2 Idletime, 3% Frame 22 ~ IR PFRF o 2 57
TR TR ATl g o 2 H P %, FER 5 Active High ©

TR EAFIT S Frame 4 2 % i Clock Idle shpe F 7 o — Senjp* | T4l £ H 4

H e 5 g o o

¢ * Slave select #c:8 7, &

2 £8-SPI(-F & Chip Select)
EHEBE (SDA) a2 :
EHERE [Rising v|

(] sDI(® ) -2 {E-SDOGEHRY)

BHIRE 8 (Bits)

Frame 53 RS 300 ns
SCK — L
SDA L S S S S S

% %% Slaveselect, ® Frame Z AIEBFE3 5 0 B, HL* & bl4e™ o JUELE 5
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CLK, DATA. Frame % PR 5 6us, FF 4 4% & Risinge ¥ 5 41, 7 Clock %
FHAZE 6us PF, ye g A% 5 Idle -

SPIEHET X

f8ry
« %87 2 £3-SPI(-F{EF Chip Select)
7" | 288-sPI(-F{EM Chip Select) Y| REE (SDA) | A2 :
{ERSHEF Clock F=gR).oE 2 IRising uf }
Clock 338 (SCK) | Al = D SDI(ES M )-2E{-SDOCHET)
fIEHA msprrst v R 8 6its)
Word Size  [8 bit > (4n40) _
F 43 BRARFF RS _
Data valid from SCK |0 v | SR Ck i - _ =
LS scK g e e s
7445 REEAT de 4145 - iy ey e e,
[]&mses

BATERAEA 16 {# v

BREER
(]I' SDI/EHIREA EE | | +
SDO/:EHY &858 | i
A EE
e EEESRENE
i ERE
EEHBRE EFHBEE =~ v

#® | [BE] | WK

&# %% Slaveselect, ®* Frame 2 A EFEE 0 B, ¥ 2 5 ¥ - A X FH 047,

4o Bl Aror o MELE 5 CLK, DATA- @ Frame ~ IEPFRF 5 0, F# % % & Falling °
LK
DATA
SPI-2_wire

Acute Technology Inc.
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SPI EmET X
LERTE
7\?;@5”‘ 2 £3-SPI(ER Chip Select)
27" | 288-sPI(F{ER] Chip Select) Y1 FRLEE (SDA) |A2 :
{EFSHER Clock o Foiing v|
Clock %38 (SCK) | Al - []sDI(E A\)-%iE-SDOGERY)
BRARE |8 FE |2

)

s 1. R 7 SHALRE 8 (Bits)

Word Si bi <
ord Size 'T- ~ (a~40) Frame 3 PREFRS I:I oo

Data valid from SCK SR Ck
WS g
AR IR, 1de 4015 o e e |
[J#5mRs
BTERBR 16 {8 v
EHEER
SDI/EFHREA A [ | v
SDO/;EEY i858 [ B%
ST EIE
U IBIEESITRVEIE
O MEENE ERAE
EEERR EEEEE -

e BH

AL HiET HAE @g‘ﬁ, 558 o 4T [ o
MSDIE ) -SFiE-SDOGRET):

S s
HEERE (Bits)

Frame 43 PREFRS] [:‘ ns
sk LTI
SDA ¥ _Wurite >———<"Read X |

Er 7% TSDI(B »)-%z-SDOGE &), + 9, FEF LGRS @52 bit e o S
Master = BLEE, B > £ & T 5 Master = 74122 3| F 411 3 chbit#c, ] 5 1o % i Slave
bt e, Bl T A 00 ARIGRL RBEEEL R M EFH, B 5 1ot 3B SHcK T
, .+ % 65535 o

& * ¢k 3% Clock

FH G ¢h3n Clock, P)IE R EH SCK#Tteeiid i =% o & % ¢ 3% Clock &7k Tt
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9 P, Zoom [E -8 % SCK ¥ 5 BB A 47 & 0 Sample rate clock, i&# SCK & Jf 4% & 48
A 45 ii r’ﬂ% i lE Foo

=1
A-RE Clock 3838 TE CH 35

A

&7 & %_f#47 SPI F#Lp%, 5 MSB first or LSB first, g% 5 LSB first

Word Size
& ¥ % ¥ & 1 Dataword size, ™ bit 3 H =, SPI 247 pF, #-€ U P BB T LR B
Dataword eri= ~fice B[ B 5 4, Bo* B 5 40 KX E 5 8-

FLRT

AR BF Idlesk &SSPl ™ B, T i F ARBCFOR T IR G G Idle dubk IR,

PO TR e BT R TARLART A B ldle AR A o FER G € Bor Idle Kk & -

BAFP 3N 7R TR F2 SPITH, "ERL-16 W > 2 RT - TR A

16 1, &+ 1 wdf AL &+ Bl 5 3] ASCIHl %nff snlg % o

Data Valid from SCK

ERLRY SPI @Ky, HTRENEIITEG AT RE G - R EEE,

% ¢ & Clock P Edge F - Flpt, fe & tag X%, &+ 3% 2 Datavalid from SCK %
3o

TR W8 R

\
T

1
|

—\
~=d

ilft}lt l]?bfé;‘F'& o ¥ %J)\ﬁﬁt}i%fmljﬁ’s’}r{ﬁ ;_Ef [l Rangek
i 1, § Pk F 2 200MHz, W?%@@%@${5mo
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AR

15457 us

Time Div=5us 179.57 us.

159,57 us 16457 us 160.57 us.
| ! I

| Addoo |

17457 us 18457 us
L 1

18057 us. 199.57 us
| |

{05)RDSR1 (35)RDSR2

A Winbond-SFl;

Serial Flash

EERE 3 [

e Yol [fge  [Eemmme ) JA v
| Timestamp B Command () Address(h) PEM(R) D0 DI | D2 D3 D4 D5 D& D7 ASCII(DO-D7) Information =l
(20) Sector Erase (4KB) 000000 J
(05)Read Status Register-1 03
195us (35)Read Status Register-2 02
(05)Read Status Register-1 03
230us (35)Read Status Register-2 02
(05)Read Status Register-1 03
265us (35)Read Status Register-2 02

Acute Technology Inc.
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SPI NAND

KA - '*Ff i@ % SPI Rt A 47 A npE oo

FHR T
SPINAND £ T X
WEETE
;___\ cs# |A0 = sck a1 2 |Macronix v
7 sysoo (a2 5  sosor (a3 &
wp/so2 [a4  [3] Howb#so3 [as [
(] BREE L7 =Hold Bl R A5
AT Continuous Read
Command deselect time | 50ns
Clock LOW to output valid 15ns
BHZERR

(P o< | Oummy | |
Address || v| Dataln ([ ]+
DataOut [ |

S EEE
an EIEE SRR
— FEREITE HRiuE

EEETREHEE v EEREE v
R o

CS#: 2 %i@ﬁi%]i Chip select °

SCLK: 3t %i@iﬁji Clock -

SI0O0 -SI03: Fi#t @ﬁiﬁi Data #%riz -

Start up reading mode: ¥ iE # 47 4o A 47 PF e Bk A

Command deselect time : ¥ 3 £ & 47 2| %7 CSH&E s 977 & cnafFpr i o

Clock LOW to output valid = # 3% B 4 45 2| 477 2 Fokleniz § o
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AR

34623 us. 3723 us 34823 us,
|

343.23 us 34423 us 345,23 us
| i

39023 us 34023 us 34123 us 34223 us
| | |

33823 us
|

i ; ‘ :
(BB)Read xi ! oao0 3 ! (13)PAGE 000040

N T T O ™ O O
oWl e e [

Time Div= 1 us

1.94 us

SPINANI e
T o ‘ ,
cHoo VoV T —
o I L s [wermms [ AV
Sample Op Code Address Do D1 D2 D3 D4 D5 D6 D7 ASCII Memo j
337.3600000.. |READ FROM CACHE x4 (6B) 0800 33 3
342.6000000.. |PAGE READ(13) 000040
350us GET FEATURE (OF) co 01 Duration: 163.159
00
READ FROM CACHE x4 (6B) 1800 33 3
O.. |PAGE READ(13) 000080
.. |GET FEATURE (OF) co 01 . Duration: 163.159
=

vk & 4F endicie, T %2z Duration time o

% Op Code = Get Feature (OF), report ¢ p #>#] i ,
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SSI

PARH G, ¥ AEAER @ﬁ%l od A EMELM P B B o ik gl
B, A L8 PP A(SCK) 312 k4 (8 454k ed e B BEHE B, [ AEFS)
TR B R(TD)E T (RD) > 7 ﬁ;é_@ﬁi%]%s‘t;“ D F B (Normal) & e g 5%
(Network) -

F K T
SSI EHET X
LT
S\ iEER #h
=7 sck [0 2 @8
FS I Al =
DATA I A2 = O i
BEHFR
(Of:¢=5=¢ & O BurEs
i EEAERSH
BHEER
EEEFIRBER

0 Hex I | v
’__—, |

11 Hex I I v
|—,

nEBE
nn  EEEARE
= EEmE ERITE

EEERSE - EAREE -

| [@E ]| BuH

R T R EERP L B A BEA 7 R i
Bt BB - A R o
FTHA B FBGENDRTH
HRALBOTHEH: LHAL

FOF A, WA RRARICH T LR .
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AR

589.41 us 630.41 us 689.41 us 730.41 us. 780.41 us. 83041 us

Time Div= 50 us. 3. A‘| us

380.41 us. 43041 us 489.41 us 530.41 us
L L

A4Sl
Ssi
@
SEEE sEE G| ’
e }gs,{ TP =] \isééﬁﬁﬁiﬂﬁ FIC AV
Snml;h Event = Do D1 D2 D3 D4 D5 DE; D7 i ASE:II N j
294.955000... BE D9 ss8 @ |00 1 0 0 eeess
75 00 0c u.
934.860000. BE D9 0 9B ego 1 0 ]eeses
75 u.
BE D9 9B oo 11 Jeeess
75 00 u.
BE D9 0 9B o 1 0 ]seses
=
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ST7669
ST7669 ¢ Sitronix(# £1)*74= 3 ¢y ¥, 1 & g * & LCD ¥ FHe b o

FHK T
ST7669 EHHT ? X
LEERE RRZERE
N
= 3l HBST7669 v @ o | r
BERE Command [ | v
Chip Select Channel (/CS) AD
Data [ | o
Clock Channel (SCL) Al Read | ™

Serial Data Input (MPU SI) A2

Serial Data Input (LCD SI)

4 4 4] 4l 4]

T

AD
SrEiE
ﬁ BIFESTHIEIR
— FRRAIUE HRuE

EE R o EERIEE v

e | [BE | &

KW PEHE IR 4R 5 HBG

Chip Select Channel (/CS): ST7669 F #* @Hi%]i CS-

Clock Channel (SCL): ST7669 7 #% @ﬁia?li Clock -

Serial Data Input (MPU SI): ST7669 F #! @@?JL MPU Data Input °
Serial Data Input (LCD SI): ST7669 F # & ﬁ%li LCD Data Input °
A0: ST7669 F #* @33%]1 A0 -
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AR

T 8560 us 8760 us 8960 us 9169 us 93.69us 95,60 us 9769 us 2069 us 10168 us. 10368 us. 10560 us.
L

Time Div= 2 us f

DIC 0x01

! Il 1 1
: : i : : ! DIC 0x00 44 :

A ST7669

e Yo ee M  [esmam Fl AV
Timestamp . DiC Data or Parameter/Command ID Data(Read) ASCI j

0x01 (Data or Paramete.. (03
0x00 (Command) 44 D

| 0x01 (Data or Pa: 05

|

‘ 0x00 (Command) 21 !
0x00 (Command) 23 #

0x01 (Data or Paramete.. |03

0x00 (Command) 44 D
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SVI2

SVI2(Serial VID Interface 2.0) % /it £ AMD * ** ¢ /R ¥ T2 (Power Management) 2
—'ﬁ:ﬂfwﬁ, LAl e BT Bid] o SVI2 it o ik i * iﬁ%ﬁz‘ﬂéﬁitﬂ%ﬁfﬁ
2 A TR, SRR TR

SVI2 th1 (e § B 5 1V - 1.8V, 1 iedf % (max) 5 20MHz, i i #c(3 wire) : SVC/ SVD/
SVT -

BORIPFIL L F R LA 06V-0.0V 24, SBHRGET ORI UL -

FHR T
SVI2 EERT X
BERTE
N
=4 @ svI2.x Osvitx
sVC [Ao = SVD ]A1 e SVT |A2 -
[CJreduced Report
EREEE
® .ow [T . -
voDSdector [ | ™ e -
VDDNB Selector [ ] v| LoadLine Slope Trim | N -
Acknowledge [ | OffsetTrim I -
PSIO_L ] v|svo /v
VID Code T | svrt I
VDD Voltage [ | voDCurrent /] v
VDDNB Voltage [ ~| VDDNB Current /] v

A EEE

n

Y BIEEARANE
HEARITE RERAE
EEERIE v EHE ~

SVC: SVI2 7 #* i #i52. Clock
SVD: SVI2 7 #* @ 2 Data °
SVT: SVI2 7 #* B i 2. Telemetry Data Line;i# # # § i SVT e € ~ 17 Telemetry SVT

e o
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SVI2.x/SVI1x: E# SVI2/SVI f&45 -
Reduced Report: i P3R4 A% ¢ 2257 SVD e VOTFC 3+, # € 3w SVT 4t¢ o

PRTRTS R

Time Div= 200 ns 208ms ) 209 ms ) z.nvlms 2.09 ms ) mgl ms le ms 209ms 209ms 209 ms 2.09 ms

Start | Addr0 CmdiGetReq(7) M4 PL:Protocol ID(05) Turmn 4CK(2) | SLPL:01

EEER i G [ 3

cH.00 "\ r

wn Jes( e  [memmms [ — JAa v
Sample Address(h) ¢ M4, Paylosd (h) P SL. Payload () G i Exror =

2.084845000.. |0 GetReg (7) Protocol ID(0S5) VR1Z.0/IMVP7 (01) [ACK(2) J

5000. 0 GetReg (7) Lot Code (04) Reject (3)

)93355000. 0 GetReg(7) Lot Code (04) Reject (3)

455000. 0 GetReg (7) Lot Code (04) Reject (3)
545000. 0 GetReg(7) Product date code (03) Reject (3)
0 GetReg(7) Product date code (03) Reject (3)
1 . |o GetReg (7) Product date code (03) Reject (3)
. | D[]
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SVID

SVID(Serial VID) %t E_Intel * ** ¢ k¢ I (Power Management) 2 #7+#] 4 @ﬁi%l,
LAY LETREA o SVID BiRE AT R R Y FRAASL LB L4
TR, R R

SVID th1 ¥ § B % 1.0-1.1V, 1 745 % (max) & 26.25MHz, i€ if #(3 wire) : SCLK/
SDATA/ ALERT -
iw%iiﬁﬁﬁ&ﬁﬁiEOEmmvié,éﬁ%?U@ﬂﬁéﬁﬂ%W%°

X ER A

IMVP7/VR12, VR12.1, VR12.5, VR12.6

IMVP8/VR13

If you have any issues with SVID protocol features, please contact your Intel Field

Representative.
K
SerialVID £ T X
28
S, EERE
“F sck [a0 = SData IAI : [~ alert IAZ =
VR Controller Startup
(@) Single (O Multiple PWM Spec. VR12.0 v
SRIET BEEEF Fastslewrate | g v | mVjus
[ stop pattern $&2868%F -
['# puty cyde S3R3EF weE IO SEHTSE
BRZERE
@D st | | | End I
Address [ ] «| Turnaround || | v~
Command [ ] v| ACK [ | ~
MA. Payload || ] «| SL.Payload |] | ~
Parity [ ] ~| Frame fil I
SHTEER
ﬁ EEFEE SRR
% RRAAUE ERIUE
EE®AARE v EEREE v
# AU
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SCIk: SVID F#4 @ﬁi%li Clock -

SData: SVID F #t @@?Ji Data -

Alert: VID % 7. 3 # 2@ g o5 #1073 &% Alerte

VR Controller: :};1 z_p 7w VR p 2. Controller #&& % Single & Multiple - %”a‘ﬁ TLa
Multiple Eﬁrj&‘v" A w)dp 3k Address 2 Startup PWM Spec.

REFFEBGEER: vk 2§ Stoppattern 45385 £ Dutycycle 223457 1 pF 7 £ (7

PR

209 ms

Time Div= 200 ns , Z.nx‘ ms )

Start | Addr0 CmdiGetReq(7) MA PL:Protocol ID(05) Tum 4CK(2) | SLPLOT !

2.09 ms
1

2.09 ms 2.09 ms 209 ms 209 ms 209 ms 209 ms 209ms 2.09 ms
| . | s | s

EEEE i A R
CH.00 Yo or |pus
wrn Jes e [emmmms 7] AV
Sample Address(h) Command(h) M4, Payload (h) P SL. Payload () ACK ! Exror 2l
GetReg (7) Protocol ID(0S) VR12.0/IMVP7 (01) [ACK(2) J
GetReg(7) Lot Code (04) Reject (3)
GetReg(7) Lot Code (04) Reject (3)
GetReg(7) Lot Code (04) Reject (3)
GetReg(7) Product date code (03) Reject (3)
GetReg(7) Product date code(03) Reject (3)
2.11 00... GetReg(7) Product date code (03) Reject (3)
« ] D[]
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SWD
SWD(Serial Wire Debug) 3 ARM 2 & #74] %, 17 SWDIO fv SWDCLK & & 3% % =
BI3EIRR o ¥ % k¥ 5 CoreSight™ Debug Access Port :7ip| 38 +53k, 5 JTAG fiid%r

&KQ#IJF{?’:E‘;‘J? (R

FHEK T
SWD £81ET X
LENT
WERE [CJg&7= DP Reg bit assignments
\_ SWDIO A1 = HEE AP SETE  Filter 337

i = @ote

SWDCLK A0 1+

S (O ITAG-AP
Select Reg ¥4ARTE (O MEM-AP
[ F, 0 e BB~ AP Reg bit assignments
e MEM AP $4R3%TE
;CtrlSel 0 ¥ Endian Big
sl TAR Auto-Inc Off
(® LSB First ) :
) Access Size 32 Bits
(O MSB First

ERERE

Ws.: Tm.| v« |-
/e [ Tm |
W [ Ak v
i [T oD |
stp [ V| Py |-

A EEE

Eﬁ BIFEARAIRE

TV pRAAE HERTE
EHERRE - EEmE v

it R

SWDIO: I/0O 3t 5.

SWDCLK: Clock 55

Select Reg #= %53k @ A * AP Select Register 4= 4 & 52,7, LA ¥ € &+ Address
doficis @ 3 A 4p #H & <h Register, @& * % ¥ 2 £ $ 3k T AP Select Register ¥ Bank {-
Ctrl/Select 4= 4 & -
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Select RegifhsinE

I = Time Select | EnW Addresa (h) | ACK | Data
-0.0003 ms AP Write 0 OK 23 00 00 52
-
Ctrlsel = 0
=1
Select Regi4EETE
v Bank =0 j Time Select | EnW BEddress (h) ACK | Data
| -0.0003 ms AP Write Bank 0 Register 0 {0) OK 23 00 00 52
Ctrisel =0 =
A e EH SWDEL?P chE L L LSB & . MSB -
825+ DP Reg Bit Assignments: % -+ DP Register p % #7i% % i@ & ©
Select | EnW Addresz (h) ACK | Data
DP Write SELECT Begister (8) OK 00 oo ao oo
RESEL [31:24] ula}
APBANKSEL [T7:4] ]
CTRLSEL [0] 0
BB APK 2 7iEH MEM-AP {r JTAG-AP = fa#f 2] <11 AP Register f2#§ = 5%, F i *
4 iE#% % Other P¥, AP ch3 3 ¥ Biom Bank X Register X, @ 7 i f - ¥ 2§ o
{* ‘Other Time Select | EnW Eddress (h) ACK | Data
(" ITAG-AP -0.0003 ms AF Write Bank 0 Register 0 {0} OK 23 00 00 52
" MEM-Ap 0-0308 ms DE Read EDBUFF Register (c)y |oK 00 0o oo oo
2.9998 ms AP Write Bank 0 Eegister 1 (4} OK 00 o0 02 &8
" Other Time Select | EnW tddress (h) ACK | Data
* JTAG.APd -0.0003 ms 1P Write |CSW Register {0) Jox 23 oo 0o s2
" MEM-AP 0.0308 ms DP Read ELDBUFF Register {C}) OK 00 a0 a0 oo
2.9998 ms LP Write PSEL Register (4) OK 00 o0 02 &8
" 0Other Time Select | BnW tddreas (h) LCK | Data
" ITAG-AP -0.0003 ms AP Write |CS5W Regiater (0) |OoK 23 00 oo 52
* MEM-AP 0.0308 ms DP Eead ELDBUFF Eegister {C) QK 00 o0 oo oo
2.999E8 ms AP Write TAR Begister (4] QK 00 00 02 &8
82+ AP Reg Bit Assignments: %+ AP Register p % #7i% % chg &, £ # MEM-AP &
T IJTAG-AP P ¢ B 2cig * o
{* MEM-AP Select | BnW Bddress (h) BCK | Data
| Iv 88T AP Reg bit assignmentsl AP Fead BASE Register (8) OK 00 00 00 00
BASERDDE [31:12] EQOFF
Format [1] 1

MEM-AP 4 423K 2

EH MEM-AP pF, ¥ 12 ¥ MEM-AP chp 3 4~

HET
€ REHT T

L= B &0 Register pF,

FHe g5EF Bus chp % L AT
FArtn #HE R B akhE o

Entry present [0]

1

3R R, AT REE B AR Y 4o D4R

° 7iE

: Endian =79 54§ 4

209
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* MEM-AP

AP

[v BET AP Reg bit assignments
MEM APII4EEE

|I7 Endian

|Big

=l =

Access Size

TAR Auto-Inc [Single v |

16 Bits -

Filter 3k %= ¥ X ©il/g * 7 & BL% 0 Register °

B AP B Fiter 7E |

Read

Read

Register Display List |

DP - ABORT Register

DP - IDCODE Register
DF - CTRL/STAT Register
DF - WCR Register

DF - SELECT Register

DP - RESEND Register
DF - ROUTESEL Register
DF - RDBUFF Register

In.JI AN O T i

m

PR L

Time Div= 500 ns

18.01 ms
L

DRW Register

DEW Register

1801 ms
L

1801 ms.
L

18.01 ms.
I

18.01 ms
|

OK 00 00 00 OD

| T2R 2ddress

E000EFFD |

Big-Endian
000D Access
0000 Access

to
TO

EQOOEEFQ
EQO0OEFF2

OK 00 00 00 EO
Big-Endian
00ED  Access
0000 Access

to
to

EQOOEFF2
EQOOEFF4

18.01 ms

TAR Address

EO0OEFFZ |

Rea@

500 ns

ADDR :IDCODE Register|

emrmme ][

gy JEs e H
Sample Select  RaW Addes () ACK Data P e
. |DP Read IDCODE Register (0) OK 0B Bl 14 77
. |DP Write ABORT Register (0) OK 00 00 00 1E
0.. |DP Write SELECT Register (8) OK 00 00 00 00
DP Write CTRL/STAT Register (4) OK 50 00 00 00
DP Read CTRL/STAT Register (4) OK FO 00 00 40
. |DP Write CTRL/STAT Register (4) OK 54 00 00 00
51.00070000.. |DP Write CTRL/STAT Register (4) OK 50 00 OF 00

210
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SWIM
SWIM 3 STMB8 8-bit MCUs 2 % 4 ¥ #ud ju 2 % 4 CPU & 7 p% » SWIM 13+ RAM

ﬂfr’ﬂ‘é{% =3 Bz oG /BER J‘z@f—‘r%@g o

SR T
SWIM £838 7% X
BT HEERE

) P S AR

s
7 mEmE

Swim pin
p — puse 16 | - |
Rst pin
p e puse 26) [ - |
- oer |
B e | V]
Command ||:| v|
Detail Report
L —
R , oty o |
BEEHE eem s irenmm by | v|
an
M s SERTE | ~|

FE(ET= IR v EERGE »

Swim pin: X Z_Swim & * 2 3id if
Rst pin: & Z_Rst & * 2 i@ i
BT 3 M RUA AT B2 A 5 5% (Byte, Bit)

Detail Report: 2_F & 77 { w2 f347
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2283

Length: 01

Il
é&ddress 0o

A

.4 h' >
oo Yeus) swimswivy _ [fgg [ |

VmsrEtneas | = AV

2.28227566<
2.28227566=
2.28227566=
2.28227566<
2.28227566=

n 2RADTREE.

-l

oo~ @ w4 [wn =

Timestamp =~ Command = Address(h) Len DO D1 D2 D3 D4 D5 D6 D7 Information Parity Error  NACK =
2.2349633s | SWIM entry sequence
2.25205332¢ SRST
2.28208297= WOTF 007FB0 1 SWIM control status register (SWIM CSR)

[7]SAFE MASE = 1,
[S]sWIM DM = 1,

Internal resst sources are mask..
The whole memory range can be acc.

[4]HS = 0, Low speed bit format
[3]CSCOFF = 0, HSI oscillator remains ON in Halt ..
Mmipam = n amaTM 3 |

212
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SWP

SWP(Single Wire Protocol) Europen Telecommunications Standards Insitute(ETSI)#] 1%
®o% A SIMF 22 NFC 2 fF enid 2 -

K T
SWP E8IE2TE X
LI BRRLEE
N IREIRTE g EIEFEESITAVEER
7 | B S L el E
52 None v T 2
Data Link Layer: EERUE
OmMac @LLC EFRLERE %
EREEE
(D RTESHAEER
ek
jiE BT

S1: Fipl4 b T RIEL o

S2: FRF AT INAE, TAARTIIARELTRALSE Y BELITRE
iR o

Data Link Layer: i£# & i Bt MAC ¢ £_LLC RR|i& {7 f#45 o
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AR

[Time Div=10us L < 2099 ms

unknotwn

4 SWP_Beta

waEE
cHoo Vo ﬂ e -
Peieo L ML (wemame [ Ja v
Sample Type Payload CRCI6 . i o
20.88719000.. [SZ 61 FF FF DC8
9000... ACT LPDU
20.88719000... INR(0): Contains the DCT_INFORMDTION info
20.8 9000... ACT_SYNC (001) : Oxffff
20.94634000.. |51 62 01 066
20.94634000... ACT LPDU
20.94634000... FR(0) : The UICC shall not repeat the last ACT frame
1 ol
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UART(RS-232,RS-485)

FERTF 1 £8P 48 Sl B4 6 E% o & RS-232 11 %2 RS-485 &% 7
FAANM- BRIl A k- BiR- B 20 N B, BRLBRa, A,
BFFEA T L HGE, d 3t RS-485 G A BB, B RIE R AR 3k S BRI S (S

F K T
UART EE82TF X
L8y Line Wrap Data
BRI 3 : = LA Line Wrap Data & {ERRIEHEFF 28 * sEER
= - | B fe=hm @) Eoress sanE-
Z % | = FiR{EA0A - (@{AER 16E5)
[Orx | Al = [JLine wrap Data
—
] ehigal F—HH&{E EEE
Baud Rate Data Bits 0A [P—
8 Y s iHaE
Parity Stop Bits 0A
‘None ~ 17 v
ST EEE
[ start BitZ & 2MsB B PEBTRAIE ﬂ BEE SRR
(1 7E4Be RSEET 1de 4175 R ERAE
EERRIEE v ZEERLEE v
® | [CEE] | WE
UART £ZI52F X
LEITE Line Wrap Data
R s l—__l v LA Line Wrap Data & f’Fﬂﬁ%f#FﬁZE AEER
.'T_’;'/\/ X, _I @ & Idle hlgh @ ﬁﬁ}ﬁ* %ﬁ Eéjﬁ
: Tx |CH 0 = H{EA0A - (@iE{ER 165&%'])
[TRrRx |cHo :l’ I~ Line Wrap Data
2 : |
S ‘ B-HeE @
Baud Rate Data Bits oA | - |
lso -] s B s e
Parity Stop Bits oA
IHone ;] I 1 _'_I :
SifTEEE
[T startBitZ & 2EMsB v ER.PEETIIE ﬁ BEE SR EE
[ FE4BAEIRERET 1de 175 T e ERAE
|=dmRsE ) |EEmEr v
e | [ e | mE |

Data: & ip4~ b et 3848 o AR A 47 kil F ShBh o
Rx: 7 o5 167 fdR 2 % b P 2] Tx 4 2 RXGUEL, o PFL i Data
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g TX
#wi2: & Auto, Idle high, Idle low = & #55¢ -
Auto: p & 1| Idle P¥ % High or Low °
Idle high: Idle ;% # ¥ &85 5 High -
Idle low: Idle ;* fs P¥ &8+ % Low e
BB K TH S s T%;‘E“—"Ffr} OB B TR o
:ZE-’F(Baud Rate): @i Fileag &, & fy48 % > =~ (bits per second), # Fl &
110-2M(bps) °
ﬁﬁ:ﬁiﬁﬁﬁikﬁﬁﬁ‘fﬁiiﬁﬁi&%o
= ¥ % : N-None Parity(#& = =) ~ O-Odd Parity(+ F i) ~ E-Even Parity(% F i) ©
FHREA: 7UKE S 510 2R o
Bk VU gl E\'ﬁ 2 oo
Start Bit 2 ¢ £ MSBL 7% £_LSB, £ %/, Start Bit 2 {4 5 MSB °
32 BT Idle: 23R 24T ¢ &+ Unknown {e Idle »
A BRI R A e Ry A e
LineWrap Data: 7 3% €7 2ficii g (FR@BEAZF, S TR~ 1T%% -

PRI}

- SR A T RAREC

Time/Div: 1.024 ms G
Acquired: 14:03:08.930 -1.638 ms 1.638ms 3.277ms 4.915ms 6.554ms 8.192ms 9.83ms 11.469 ms
I | D e T o 0 B | e T e T o R e [ e | oY S T i R R e B Bea | SR B e

UART

UART decode | [(lPY

UART(RS232)

Channel | Value Trigget « |

OM G oroo 4141 | U [Bu3( [UART decode(UART(RS ¥

Timestamp State Do | D1 |D2 | D3 |D4 |Ds | D6 |D7 | e | Do | D10 D11 Dpi2] pis|pisalpis]ascir Information
-51.149785 ms BS 6 06 3E 00 00 44 D2 .b.>..D. Baud rate: 9600bps,
A-0.103995 ms BS 6 06 3E 00 00 44 D2 .b.>..D.

50.941795 ms BS 6 06 3E 00 00 44 D2 .b.>..D.

101.987585 ms BS 62 0e 3E 00 00 44 D2 .b.>..D.

153.033375 ms BS 6 06 3E 00 00 44 D2 .b.>..D. 5
7 — ]

CR- -56.136 ms -55.187 ms 948.235 us (5)/11]]1]
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® Fz Line Wrap Data 4 +7 & 4R -3¢

Time Div= 100 us

EEEE

[éicor I [emmams 7] AV
i Sa.mplg7 = State D0 D1 D2 D3 D4 D5 D6 D7 D8 D9 DI0 DIl Di2 D13 Di4 D15 ASCII Information j
512us 70 AC 61 2B Do 43 70 AC p.a+.Cp. Baud rate: 111100bps, N-8-1

2.446000000... 70 AC 61 2B DO 43 70 AC p.a+.Cp.

4.380000000... 70 AC 61 2B DO 43 70 AC p.a+.Cp.

6.314000000... 70 AC 61 2B DO 43 70 AC p.a+.Cp.

8.248000000... 70 AC 61 2B DO 43 70 AC p.a+.Cp.

10.18200000... 70 AC 61 2B DO 43 70 AC p.a+.Cp.

12.11600000... 70 AC 61 2B DO 43 70 AC p.a+.Cp.
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ULPI
UTMI+Low Pin Interface. ULPI &#_UTMI #Low Pin 5% & o UTMI(USB2. 0 Transceiver

Macrocell Interface)®_— #&* ** USB controller = USB PHY i i cafh 3% - 4p %43 ULPD>
UTMI ¥ € % ead#l 5 50> 242 8bit/16bit T Ao -

K T

ULPI Settings x

Parameter Color
™

55/ Channel (I.
CLE CHO v TURN |_ ™ |

e [—
DIR CH1 o~ | V|
I [
STP CH2 ~ | -
R [
— CH3 ~ | -
Lo [—
Data 0 CH4 =~ Quick Setting
Data 1 CH 35 Range
Data 2 CH& J1.I1.'
—
Patad  cn7 Start End
Data 4 CHB8 Buffer Head | |Buffer Tail ~

Data 5 CHg9

Dataé  [eH 10

Data7 NS

Decode ULPI s

Default Cancel

HERF: XL ULPL i if - &+ i * Quick Setting, £-i# 3% %_Data pin °
ULPI e7f225 > 5%, ¥ i ULPI/ USB(#-#PF R ) ©

2 =3

Decode: 3%
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AR

ULPI

Time/Div= 20 ns @ zacus 456 729ms )
Acquired: 134816 382 0ps 0 ns 40 ns 0 ns. &0 ns mﬂlns 140 ns. 160 ns 180 ns. 200 ns

Il
PID: 01 ¢4y

4 BUS_ULPI(1

{aus,uum)(uuwnv i \ | search an Fielgs [*]ext inciudes | v
amp (hh:mmiss s Transmit Command Do D1 D2 D3 D4 D5 D6 D7 D8 D9 | D10 | p11 | D12 | D13 | D14 | bis
1 Startup
2 PID: 01(41lh) 0o 04 3z
Time/Div=20 ns , g 496. 72 9us oy
86.01ns 10601 ns 126.01 ns. 145.01 ns. 166.01 ns 186.01 ns 26601 ns
Acguired: 13:49:16.382 | 1

T T
ADDR, QD EMND CRCE 00

SYNE PIDLOUT 4

A BUS_ULPI(1)

LV 'd . N
JfBusy Bus_uLPtyuLPy L | search Al Fietds [*]rextinciudes | Jre A W
amp (hh:mm:ss.ms PID DO D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 CRC
1 13:49%:16.3387 :' OUT: 4 ADDR: 00 ENDP: 0O CRCS5: 00
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UNI/O

d Microchip #] %, i & et 4538 & & EEPROM - UNI/O # B ch¥ F & &P = q‘;i » 58
e ALV ABFT N O Mk E PR Ve R A Bk B B A M
*A, BHEE T B H AR N Z 0 UNI/O £ * & jig#r3F (Manchester
Encoding) %, 4 ##3 % 10Kbps | 100Kbps -

$ER T
UNI/O E8I8T X
SEYTE padizy )
N
=7 BEEEAT R (D  strtreader | ]~
EIE le— = MAK/NoMAK [ ] +~
FEUNTEE SAK/NoSAK l | v
" 12bits Unknown I
' Device Address || B%
EHES :
i ommand I
RIFRMASE 0% v e | i
FITELESAE | 225% N Data | | v
speEsne Hold I
3 8 0 Standby Pulse | ] v
ST EEE
UL e S ireanE)
AR E ERIUE
EEEER | EEEHE -
B R

R E R UNIO s i 5 0 -

£E R R R K LUNI/OREER a5 &, 8Bits ¢ 12 Bits ©
RFFAR G R LTI~ FAL T MR, TR S £10%rx25% -
FLEEE AEFLRTY FHEET N BHFL16H -

Acute Technology Inc.
220 Copyright ©2017



Acute.

PC-based T&M Instruments

AR

Time Div= 200 us

Start Header

cen e [l  lemsme [ JA v
Device Address Command Word Address MSB | Word Address LSB Do D1 D2 D3 D4 D5 D6 D7 ASCII{DO-D7) j

b B Family:A0 Device:00 |SI{(WRDI)

£.259200000.. |Family:A0 Device:00 (B3(READ) (00 00 29 [eB |[pe |[EB [2c |ms o3 |21 |)k..,..!

11.05260000... BB [EF |[sF |[sF [4c |Fc |10 |EC |.._cL...

19.71310000.. |Family:A0 Device:00 [GS(READIN00 10 BE D& |ED |s1 o6 |45 (4D [s9 ...Q.EM.

22.50740000... 25 |8E |s1 |65 |53 [05 [sC [33 |s.ces.\3

31.16530000.. |Family:AO Device:00 [GS{READ)IS00 20 EC |[3F |sa |16 |a7 |22 |[ep [ec [.°T.."..

33.95920000... 8F |60 |pa |F3 [4E [4A (60 (3D |.'..no'=
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USB1.1
USB(Universal Serial Bus), # %78 *
FE M CRFEEE BT
fod 1,041 1998 &

115, @ P 5 2000 & #7de

PAIRIREEY, Audd 7 R @] AR
Ba s > T3~ NEC fr AT&T < USB & 1994 & A=41
21 2.0 %, USBL.1 sk eig B d &

#) 12Mbs =~ 1 2.0 #<1480Mbs =7 o & USB £:3& ¢, i & £.d 2 15 £ A 5 (D+ir

D)% s %% i

%%@*&/ﬁ‘g mﬁﬂ%

FHR L
USB1.1 EHERT ? X
SERTE . baxiiy il
e . L RIEESARE
“F D+ [a0 . T e E HRIE
D- | Al : b2 S el v EEREE v
RHERE
HREEIRTE
- @B#EA OffF O2&E @ Sync T -
[ 53 #fruseaBE B SR F0iEtoT Packet ID T -
T e | —
RTPID |SOF CRCS5/CRC16 I
BTERAR 8i# EOP I -
hazh Host To Device /
3@iEPID Device To Host /v
[Isor [JpaTA1 s [
Llsme [k fecpet —
I:]IN DNACK bRequest : %
Jor - e wiske [ IO
Lo windex —~
= aLeoh —
(iR hramAIE D =
w3 [He |
D+: USB1.1 F#L @ﬁ%}i D+ -
D-: USB1.1 §F#¢ @ﬁ%}i D-
B 2 MR USBLLUEL S Mid & £ 2k i, 27 f2/ USB R4 ¢ #1ch .
7 PID: ¥ 12 adR 2 ALT ¢ ﬁygv'ﬂrsgﬁ IPID s iR ulprd o
BTAEHE IS A ART Y TR T8N 161 -
Wi PID: 7EH 2 BT
AAGBETRAR A e TR -
227 Acute Technology Inc.
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AR

7
Time Div=1us 57, .9‘3 us 53.3? us 59.3]3 us BD.BIB us EV.HIS us HZ.SIS us ﬂ].sls us ﬂ4.8|3 us 6588 us 663‘3 us 37.3]3 us
- . [ b T u
SYNC | PIDSETUP SYNC | PIDDATAD DATA40 DATAD4 |DATAB2 DATA00 DATADD |DATAOD DATADS DATADD | CRCIBET6I
: ! : : ; ; £ ! : i ;
| : I i ! I ! I i | ]
4 USB11
USB1.1
@
AR B il ’
CH.00 Vo " 15 8
[ cor I G [esmams 7] AV
Semple PID Frame Number Mddss | Enpoint | CRCS DATA ascit CRCI6 Packet Dusstion Information j
57.19000000... |1 SETUP (TOKEN) 01 00 17 3 us (33 Bits)
60.19000000... |2 DATAO (DATA) 40 04 82 00 00 00 08 00 Bicavaas E767 8 us (96 Bits)
68.74500000.. |3 ACK (HANDSHAKE) 1 us (17 Bits)
93.68500000.. 4 SOF (TOKEN) 0719 ﬂ 3 us (33 Bits)
96.93500000.. |5 OUT (TOKEN) 01 00 17 3 us (33 Bits)
99.93500000.. |6 DATAL (DATA) 01 01 00 00 05 00 00 00  [........ 762C 8 us (96 Bits)
108.4950000.. |7 NEK (HANDSHAKE) 1 us(17 Bits)
« 10 5]

Acute Technology Inc.
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USB4/TBT3 SB

USB4 % & Intel Tunneled 4p B $ i+ I P i# 3% DisplayPort #° % £ PCIE 4p B 350,12 2
* ¥ PD(Power Delivery)P->c Fjtv o T 4p % USB 2.0 &2 USB 3.2 Genl/Gen2 % % #
Thunderbolt 3/4 - # ¢ Sideband if if (SB) » 7% USB 3.2 Jn & # % & % i& » Alt-Mode
(Alternate Mode) #i5% 2_ 12 #& BB = 3k A 3l 3 ((B)4e 2 DP Alt-Mode # i Sideband
Mg B AUX UL, %) o & USB4 % ¥ - Sideband il s.'EfT‘Ti‘g R pERn USB4
Ao A FlE W e BB S AT 0 R AR PR o @ f B
#§ Thunderbolt 3 i# 4 % % P¥ > B] € ¥ * Thunderbolt Alt Mode -

1. 8K Z
BiBFUE EFAERE,
=g EMERS A (]I. Data Link Escape (DLE) “:l V‘
Sideband X [CHO [=]  @TX () only TX Lane State Event (LSE) / ELSE “:| V‘
ORrx (") only RX
@sideband R [cH1 |2 O T and Rx Complement LSE(CLSE) / ECLSE “:| V‘
Start Transaction (STX) - AT “:| V‘
HiMFE o
O REHEESIE Hﬁ;ﬁ;ﬁf ) Start Transaction (STX) - RT “:| V‘
DF?E‘*@T%‘H%B =il °U554 2.0 Data Symbols [ Link Parameters “:l V‘
() TBT3
LeRc / ere C ©
FEEEE
e End of Transaction (ETX) “:l V‘
o EEESReEE
LT E EERE No Meaning Byte ‘_ V‘
FRfET=EATE v EEETESEE v
bi-Fita ii: = BiA

a. HHEEL
Sideband TX: £ # F R[4 4% BB A 7 G 3l 3 5L o

Sideband RX: FE% = B fx > ¥ 1518 9 iF Sideband RX B fz {3l 3 42 47 #1030 o

-
AC)
N
b
=
=
=
A
ETINS
—
X
|
F_&

A% E# TXIRX L il 2548 — A 45 o
FLEBET: PR LFZ TXandRX > 2 RERBPE V- BUEOTH > Pl gk

PR
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BAREHE: K G USBA20 WEH A FRARE 2 L USBA/TBT3 SB i 5LA 47 ©
W

&
<
¥
L
=
=)
(Fé
m!‘;'
=
kA
g
>

l
ETES
805
2

R
&9
iy

PRI PR R IR 2

hn)

i

|
~vm)

i F 40 Data Symbol ¢ f#47 2

WAL FHY o AoT R o

1 Channel Transaction Type Reg Len WnR Data Symbols / Link Parameters payload(H)
SBTX RT Addressed vendor specific (15h) 35 Read

SBRX AT Command Link Configuration(0Ch) 3 Read

SBTX AT Response Link Configuration(0Ch) 3 Read 03 F3 03

Byte0 [0]Enakling Dscision {(Lans 0): 1
[1]1Enabling Decision (Lans 1): 1
[2]Asymmetric Decision (Tx): 0
[3]Asymmetric Decision (Rx): O

Bytel [0]Enabling Request (Lane 0): 1
[1]Enabling Request (Lane 1): 1
[4]1Bonding Support: 1
[5]1Gen 3 Support: 1
[E]RS-FEC Request (Gen 2): 1
[TIRS-FEC Request (Gen 3): 1

Byte2 [0]USB4 Sideband Channel Support: 1
[1]1TBT3-Compatible Speeds Support: 1
[2]Gen 4 Support: 0
[3]asymmetric Support 3 Tx: 0
[4]Asymmetric Support 3 Rx: 0
[S]1Request Asymmetric Tx: 0

2. AP RE:

TimefDiv = 50 us,, a 657 . 00 5ms 7|
Acguired: 17:19:19.062 655.91 ms 655.96 ms 656.01 ms. 656.06 ms 65611 ms 65616 ms. 656 2‘1 ms 656.26 ms. 656.31 ms 65636 ms 65641 ms Eiﬁd‘ﬁms 656.51 ms 656,56 ms 656.61 ms

1 L
ELD']D'EI4|'ZELE|CE'CE'Z4 =21 E|41|]D|D4|24|E ' |4EI

4 BUS_USB4/TBT3 SB

% }E{EUS_USENTBTS SB(USB4/TBT3SB) _ |Jig @ [ d L [fEmE y$@g| EV.
) (hhmmissn Channel  Transaction Type Reg Len WnR Data Symbols / Link Parameters payload(H) AsCll C(E)LSE/ CRC Information

344 :19:28.2. SBRX RT Response Gen 2/3 TxFFE(0Dh) 4 Read AE 2B 8B 8A A 1D 62

345 28.2. SBRX RT Addressed Gen 2/3 TxFFE{(0Dh) 4 Read 24 87

346 SBTX RT Response Gen 2/3 TxFFE(0Dh) 4 Read 2B AB CB CB ... 4 BA

347 SBTX RT Addressed Gen 2/3 TxFFE(0Dh) 4 Read 24 87

348 .25 sBRx RT Response Gen 2/3 TxFFE(0Dh) 4 Read 2B 2B 8B 3 -+ 34 n2

349 * SBRX RT Addressed Gen 2/3 TxFFE{(0Dh) 4 Read 24 87

350 SBTX RT Responss Gen 2/3 TxFFE(0Dh) 4 Read 2B AB CB 8B Faen o5 4A

351 SBTX RT Addressed Gen 2/3 TxFFE(0Dh) 4 Read 24 87

352 SBRX RT Response Gen 2/3 TxFFE (0Dh) 4 Read 2B 2B 8B CB -+ F4 92

353 SBRX RT Addressed Gen 2/3 TxFFE{(0Dh) 4 Read 24 87

354 SBTX RT Responss Gen 2/3 TxFFE(0Dh) 4 Read 2B AB BB 8B Faen F4 82

b ST : SosmeT = : T = s

Acute Technology Inc.
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USB PD 2.0/3.0
USB PD (Power Delivery) 2.0/3.0 £_3 ** BMC (Biphase Mark Coding) én4 /%, &* &%
| %/ RIS 6 LR E R 5K USBType-C s Benkl, vief L
BREEATRY T REE ST 240W, RATH AR, R F U FEELE

USB-PD ehfiG, ¥ 2 2 %% g, pa £ 3E4% A 5 Revision 3.1, Version 1.0 -

SR L
USBPD Ver. 1.0, Rev. 3.1 S22 E *
£@ErnTE TERER
_ " . Configuration Channel {CC)
1= = = P bl
-_»/ cc1 CHO = ccz CH1 = (]. reamiE
Chvow stz
==================================1 | (
Acute USB PD VDM v1.01 e
All the number is HEX mode
Format = YOM Header + VDO(s) Extended Header
Maximum VOM size iz 32 (e.g. VDM 1 ~ VDM 32) W ]
< > Data Object(s)
Rl EREE... CRC
[ petail Report [ ]:ERZRET 5b #1{H
HiELEE
i B EE AR ERE
FEATE RiE RS ~
RS EiE R E ~

i

i i R T FH Configuration Channel (CC):id i CCL = CC2 -
VDM: 4 :£ VDM =rkx* Vendor defined message # it 3% # it 43§ B~ 3K TARHAL 1
Structured VDM ¢ p 37 SVID / Commande ¥ 12 3% i S dB/ 5] 3755 a0 K B3k T 4% 03 it

’/} {*&k, ’h—?—- q\‘ '&f'—r
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7] USBPD_VDM txt - =% — O X
BEP HED #AO BENV =E

wcute USE PDOVIM v1.01

W1l the number iz HEE mode

Format = VDM Header + YDO{&)

Maximum VDM =ize iz 32 (e.z. VDM 1 ~ VDM 32)

Bupport Header Structured VDM only (SVID / Command Items)

Each Vendor-defined command haz a corresponding VDO{g), e.z. 10,DISCOVER_BUTTCNS command and VDO 1

#ATDH 1

#Header
Bite<31:16=,8087,Intel Vendor-defined meszaze
Bits<4:0=, 10,DISCOVER_BUTTONS
#Header

#YDO 1

WD0<23:9=, ,reserved
WD0<8>,1,5]leep button
WDO<7=,1,Eject button

WD0=6: 1=, ,reserved
WDO<0=,1,Power chassis button
#YDO 1

#YD0 2
#7002

##YDH 1

VDM 2

#Header

Bitz<31:16=,8087,Intel Vendor-defined nessage
Bita<d4:0=,1C,Vendor-defined command

#Header

#VYD0 1

WD0=23:9=,  resgerved

WDO<0=,1,Vendor-defined function ON

#YD0 1

E1F . E19T 100%  Windows (CRLF) UTF-8

VDM (Vendor defined message), # % ¥ & * 32 i (##VDM1 ~ ##VDM32),H ¢ & — 7| &

XXX R A M4t F 5rp Ahk? e 2R o
4 1 VDM E_d Header 2 H ¥+ & < VDO (VDM Object) % =, Header . VDM % - B
Data Object;#] ™ 7% 5 VDO(S), » 143 Command #7% i et g, o
Header 8 4 & * + = 2 B#Header # i SVID/Command 1z _s:
SVID (Standard/Vendor ID):

Bits<31:16>,8087,Intel VVendor-defined message

% 5+ 3% Header bit 31 ~ bit 16 = #ci& 5 8087h pF, 7 & 5+ Intel Vendor-defined message -
Command:

Bits<4:0>,10,DISCOVER_BUTTONS

% 7+ % Header bit 4 ~ bit 0 e i@ = 10h FF, Command 7 % 5= DISCOVER_BUTTONS -
@ VDO(S)2R4 & # + T 2 B#VDO 1,2....¢ A Command #r# g ant i, VDO 1 4 7 %

- # VDO; VDO 2 R4 7t % = i VDO, &#] 5 VDO 2 % 5 7 -

Acute Technology Inc.
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#VDO 1

VDO0<23:9>, ,reserved VDO 1 bit23 ~bit 9 er#iciz 2 5 ,% 7+ & reserved
VDO<8>,1,Sleep button VDO 1bit8 #ig 5 1,% 7+ & 4 Sleep button = &t
VDO<7>,1,Eject button

VDO<6:1>, ,reserved

VDO<0>,1,Power chassis button

#VDO 1

#VDO 2

#VDO 2

% — & Command ¥ H 43 /&0 VDO, 72 & & Command (e.g. 1Ch)?j+‘u & VDM 2 4 3R o
##VDM 2

#Header

Bits<31:16>,8087,Intel Vendor-defined message
Bits<4:0>,1C,Vendor-defined command
#Header

#VDO 1

VDO<23:9>, reserved
VDO<0>,1,Vendor-defined function ON

#VDO 1

#VDO 2
#VDO 2

##VDM 2

AR Sbh#kcE: XA d b4k L ShdkciE
Details Report: 4%+ Data Obj(s)  { #¥-iwen bit f#47

Acute Technology Inc.
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AR

TimeiDiv= 100 us Y

18755 18755
I

1875 18755 18755 18755 18755 18755 18755
| ! !

Data (FFO0B001) | CRG (4A4F0344)  EC

CCl-0

USB PD 3.0

Label Channel 4 >
o0 Yol vecosewsaeozo | [Jgg ZH P SearchAllFields ] rextinciuces | Jee A

1 AN ~ 008 <

Timestamp | SOP_Sequence Message Type Port Data/Power Role | CablePlug  Rev. | MsgID | Obij(s) Cnt | Extended Data Obj(s)(h)

68 17.2453291s s50p GoodCRC DFP (SRC->5NK) /SRC 2.0 7 o N
69 5. s0p! Vendor Defined (VDM) DFE or UFE 3.0 0 1 N SVID({PD SID=FFO0);Structured VDM(1);Command Type (REQ) ;Command (D
70 5. s0p! Vendor Defined (VDM) DFE or UFE 3.0 0 1 N FO0) ; Structured VDM (1) :Command Type (REQ) ;Command (D
71 5. s0p! Vendor Defined (VDM) DFE or UFE 3.0 0 1 N FO0) ; Structured VDM (1) :Command Type (REQ) ;Command (D
72 sop Source Capabilities DFP(SRC-»SNK)/S 3.0 0 1 N Voltage (5.00V) ;Max.Carrent (1.502)
73 18.75429338 sop Source Capabilities DFP(SRC->SNK)/SRC 3.0 0 1 N Fixed supply;Voltage (5.00V) ;Max.Current {1.502)

7| I [ |

MR/

https://www.acute.com.tw/logic-analyzer-zh-tw/product/accessories/usb-type-c
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Wiegand

Wiegand 1 3L 45 %_ié % S22 43 i NP IC B+, M A F 4+ o d A F AR S

R Z

Wiegand Settings

SERE g

=
Data 0 AD
Data 1 Al
BT
. SEESTEORE
=0 HBRAITE
EEBRTE
ERE
EEHBIERE

<

<

AR

SRIEAFIRBAE
@ R
S B

Parity l:l]:v‘

mr L EE | EUE

Data 0: Wiegand data O °
Data 1: Wiegand data 1 °

A

Time Div= 5 ms

Wiegan

AR EE il
CH-00 Vo
[ ciior J9, e LN ﬂ
Sample po | pi | b2 | b3 | D4 | D5
10ns 3B Bl B7 89

D6

|z

Even pasity

1: OK

0dd pasity Information
0: OK

emrimme [ AV
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¥2F ®iEfF Bus Trigger

FI% & * /1 ¥ Basis of Trigger

i 3§ 7% # i Introduction of trigger

FRAE P A A BIEA YT RO TR, & VPR PR R T RJLAHEGE, A F

RIBUVELEE @ & 5, RSB FGHE- 17 o LB BB 7 R H 0, ‘$ E

FEOOS - ST S SRR ST SR R F s L

The hardware of logic analyzer take the parallel processing technology to check the signal

783 #3 Mode

1. = ¥ 7§ (Pre-Trigger)
R HERERY P, F LI B B2 TP, JI* SRR m B g
(Pre-Trigger) # ic o & ™ TR4HE | £0, GEIMPTRELIFTHERETFRRF
I EASRERT e Rt {8, 1 ERAF R RB LT (AT 2 8 g
MWE) o A BELA P RBAEBEFERIAFHFETFHT R, 2@
STABL IR ¢ R E R EE DS -

i
v,

R J
\0011110001000011

IS HEVER Y

N N
w
=
o
S

)

T

2. 1 ¥ 78% (Post-Trigger)
TASAAGEE N, kT TREE ) &0, SES T REMFF L B 40
3 PRI DR BTN, FRORER T e Rl kg B o

Trigger Post-Tri Dat =l %4
< ost- rlg_ger ata )l '\Q
o 00,1,1,1,0,0,0,1,0,0,0,0,1,« %
- BNF AN EC 1S5
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3. 8% £ & (Delay-Trigger)
R HEFEBY Y, YA AR R {8, TR KRR B
BB, r}*‘u? LR R R, KT EREBDFT A, [JEE
Tk i B e R P TR ehi g b oo

4. f§% &% = #&(Pass Count)
R f PR TR R S B ® Lovk en=t#ie, — 4K JwPass Count®3% A0, i E & R
TR S Eﬁ‘»rjfug BB o ek e N &P, ij‘f‘uf* F 8 Sl T S
ZN+1=pF A € B 4eREP~ T4 o Pass Countsride ~ B ¢ 19457 i p 33 5 o

5. BEMY

BB Ao TR |, EEAR Y L0 o
f83 | FEEY | Adv Capture  HfE

% ﬂﬁﬂ B H‘X V

ii%% Qui:l; éettin A 200MHz (5ns) sLiZiE HREEE( HART Repeat
' % | FreeRun | | 250 MB-64CH
| v Free Run ‘
DL L q07s 491s 105

Time Div=5ms

Multi Level
BE

-

&

NAND Flash

SDIO/MMC
SDIO/MMC Data
Serial Flash

SPI

Acute Technology Inc.
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Parallel Clause 7§

ey )
e 1) * 1. e A (3)
.+ Edge Trigger 3 =
.+ 10th Edge Trigger CH-00 : [Edge :I Rising :I ® BEfE x 14-
« (Bihanm‘ value AND[~] [CH-01 Fl= [J[on | = 8, BRI x 62
“ Bus Value i
o g:s \ﬁbill_.le ogISignal Edge BE :l [EdE ﬁiﬁ;ﬁ*-
o es loo Close 5 Ax13
o EdgesTnc Far Apart THEN g?mer?lmn HE Timer0 vl j{gg B); 16
“.+ Edge Followed by Bus Imer = FHECx 16
“+ Edge Not Followed by Bus ™ HIFE AT ?ﬁ: Btis
“+ Pulse Width Time A[ERE O F; B (F—k) EI s
ELSE IF : - Timer/Counter 0 fi&
* o #% emmer O Counter
THEN v|| | #oet [> (10000 Hfns [
Y 4 ) AR 2 [l | mmeniCounter 1 e
My Setting1 LR | WeiZfnElse s N Else i85 @ Timer O Counter
My Setting2 LR ® |k s > [F][10000 Hns [
G o
m = ’ﬁ Timer/Counter 2 &%
cal “e|| 8% @ Timer O Counter
BT 1 A ] (1500008 [us [ pett [> [[10000 s [
THEN VL
|| Timer/Counter 2 i
LT [] s e ) Counter
|2 pore B2 00 o we b Fw0w B
m =TT o R v EE HAGE

Parallel Clause f§ % 58 P 4% & 16 ¥ ~ 64 72848 ® & 3£ f= 4 = Timer/Counter if i (321) »

=

PF S RN S SR L R A AN SR RN F Y A B R P R

N

RS

S

Lo AR R ROEJIERAEEER Y FEBEY o L TRRRA R U iR

FEREERY > VRFEMERYT AP S UHTRP Y F 2RI

[Edge Trigger]

\Lﬂiigger

Trigger on an Edge of a Channel

2. FRE AR T

Acute Technology Inc.
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®EE. 9

IF [cH-00 [][Edge[+][Rising  [-] % g
o D[] [cH-01 EH:EI[Oh ® %
W IENEE3E
E98h Timer OAND EE Timer 0
QTHEN {21k Timer 1 v
% 1 i
‘555 0 & a8 (T—R) &
ELSE IF
|Anything :] % *
-
THEN VL
R 2 — [
i 10 Else I wfs 110 Else e
® EE.
IF A; .
CH-00 5 | | =
T
ABEE 1 iwmmsraAn [+ (150000 [us [£]
THEN V2
LT ) [

w1810 Else If == 1810 Else

e IORLE @

@ State 4 & 4 7 BRE 7 45 5 2 FrE 0 & LV iR -

@ State M 45 it T BER ~ @ ¥ £HL TR R IR F PR G B S

T~ 80 BT A

Q IF iz
B

BRFD T AR K L e PR FEK L 4 72 AND/OR &

ESRiEEEFHER T

QIR B VR R el BN SR S T
PO X 45 Bt {0 G2 (T e g h kA i S 16324
i~ bigk L EE S 25840 A b L h SRR 1084
Bus [a780] [+][= [](ABn | =

AND :||BUSJAT.AD Fl= [J[tot01016 | =

[AND[+] [Bus_[A7:A0]  [7][= :H 171 | =

aND[+][Bus_iA720] [#][= [*](xBh |
AND[~] [Bus_[A7-A0] El JJaxn =

Timer/Counter £ =t ¥t: ¥ 4-%F Timer/Counter & {7 sk g & (7 - 4 > &

Timer/Counter iéf']a‘;] THCEFNE A > FRANEA R

BA A EE NIRRT VAR EEE S g & LR A R
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3.

B 7l 4 o
V. 4 i
»-

She

5 20 BhE e » AND/ORIF i 12 5 #7enif i #-¢ 3 42 T B R -
Vo fETE, FEp o Z

P asip b s 2 74 40

D

I
=
¥

B opasmmgep g
N Ny A EI

N

@ THEN it p 3. PATPNFEERECEXSnb L3 2 AR 215+ =
2) e FE A AU F HFFA AR LD P enB - BREA O B REEK
+ Pl g

td
SR EH AU F EFE R P AR EIE P ¢ k(- BIFA -

|4
*?*r

THEN

| W Auto (Set Triggered)

W Auto (Set Triggered)
» Goto Next

W Set Triggered

Goto State 0

Goto State 1

Goto State 2

Goto State 3

Goto State 4

Goto State 5

Goto State 6 =

_|KE

\dd Else

|||‘\

KRR ESGET

7n

—N

TR (7 e de > ot fods ~ BT £ % Timer > & £

b

T R A

RSN

® %73 ELSE IF/ELSE #% i*: 2kif 4c » ELSE IF/ELSE #% i+ » f% i B Fe PR Bl

HapsEE-d Fa TREHNEEI S D ITHEFRHRDEFRE oL o FTeniE

N

Ry HE T hEE > FAFHRKTLELSE FERFFRZELFEEEL > ¥ 8

m -~

s

AR RRIEE

® 73 State: ZEiE 4v » #ren State [4 & i i 5 FTenrg ¢ ) A< T ORICE -

TRt 2 Timer/Counter 3 % : &7 P o ¥ * Fih#cg 1 % Timer / Counter %

Acute Technology Inc.
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% o
Timer / Counter: ¥ 35 1 i75% & Timer & Counter » Timer & -] & 5 12 & 1 %4
& I (200MHz B4 % T % 60ns) » % + f& 5 OX3FFFFFFF B 1 (e48 & fF I§

(200MHz B~ 57 5 % 545) ; Counter -] i %5 1> &+ i@ 5 OX3FFFFFFF -

4 AR LEFLETT RERY FHERF I IRLAP A LD FEFIROLD 0 TH
CRELHERZ20BEAF AR K THME R TANE A1 FE T

FFOEEAZR AL P - @ %1 0¥ P 4T o PClauseUserSetting.aqr 4 % 4%
=
f

FRES T (e rEAY
My Setting1 LR
My Setting2 & %

o ERER T TERR
LS E SRS IEE T P
& BrE R OK RIE P KT LA

x H o 4 e 2T P

:x 1: Timer / Counter # & %> 300MHz ~ 250MHz ~ 200MHz % ™ & 2B H7  $& & o
L2 Ar AR TG W, B LSRR AR FRE, R AR Y

2
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AR S R

ﬂﬁ?‘&%ﬁi

I Serial Flash / SP| NAND Flash 88 E ? X
Channel ® Clause Trigger ® @
o D = R\;n State 3 Timer Condition
e . = ‘;) 3 True ‘ @ LogicOR ) LogicAND AND Timer 1 :B 5
= S‘a‘e: Event1 | o OR
172 = — . )
. E — 5 TS v ANDTimer2 |[== 5ns
sision A2 |3 J Eale (-1 (o] [e] Commar -
State 2 }._ — —
- —> i Single Mode
SO/sIoT A3 - J' Trigger sg Ifthe condition is true, then...
cycles
WP#SI02 | A4 ~ Stateé:-l:._" Reset Counter 1
Hold#/SI03 A5 = [— _ _ Reset Counter 2
. * S D
I—) W Trigger ‘J r 1E=2) J StartTimer 1 from reset
16b | | 24b

CS# Glitch Trigger Start Timer 2 from reset

Width < 832ps s Counterx2 |~ |Dummy cycle(s
—— gmEl |

Dataofs |0 byte(s)

|O In @ out ‘—I Xh ”—“ Xh H

v tSHSL>=3.333ns |

[ —
Timer 1 :
<< Advanced Setting
tCLQV >=8.333ns Timer 2
—
Default v OK ¥ Cancel

L A2 Rt 28R P FRBERT PO FRET TR, FH2F 1%
SRR
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2. F A AR

Run Run
4 —> True — True —> True

!
1
State 1 ‘ — 3 False state o [’ —  False State 1 ‘ — 5 False
% Tr\gger’
—> Trigger

x —> Trigger X
State 2 ‘ '— drai State 2

|
|:) State 3
> @ Trigger | —> 9 gger [ W Trigger |

State 1 next State 2 then

State 1 next State 2 State 1 then State 2 State 3 next State 4
Run Run
—_— True \If —> True

b :VP
[ State 1 | ——3 False [ State 1 ‘ — 3 False

—— Trigger o —> Trigger
State 2 State 2 |
4}H_ T ‘

> ¥ Trigger |y > @ Trigger ‘y

State 1 (Active T1) next State 2 (Time >= State 1 (Active T1) next State 2 (Time <
T1) T1)

B BT A - B RE K (State), & BREA e True e BT T - K, False i
plvod @ —‘ﬁm}_’r o T B gl (T4 T o

B EBES BIEE, B-% - BrEA o False i AT S - BIEA o

BLE e - BRER A S, L pE Rk enFalse i g e o
&ﬁ%ﬁ%%ﬁﬁﬂlﬁ@ﬂi%ﬁf%ﬁm@#& PECRIN  E R
BLEfR R R b fﬁﬂ*‘l“,%ﬁa, M‘%fé%l’a“éa BN e g entry ik e

g ¥ e [T, PRI d, R IR ULE M

IR + Statex4 ‘/ =+ Counter x 2 |i‘a 4‘:%?1:'—,’1]!%5@' °

i 8 S| Tmert e g vin g Timer st % % 39 - Timer cido ] %1 & 5 5ns, $4 3
8 % o
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A EITEFY =5 E
RGBT 2 RO ARY LR PN T §oanEleff il ar i

b3 Statel ® F &% P oW AEn P A Shth

Logic Condition @ OR (7 AND N2 E Hﬁb%ﬁ o % BE (Event)i Fé*mﬁﬁ:'é’_% 2.0 o
AT g B e O s ek %0 E K A ORJIAND i i shie & e
g | FOR| I FAR e s = s 4B 5 3 8 % OR/IAND 4 i i2 o

Pk SR RS G RBERE A T, B BB A4 2/10/16 g,
=i A5 (f G 4 b 4e 01000001b) ~ L i 48 (15 & F 4v 0 4o B5) ~ L R i (A (1
¢ ho 4e 41h) o

%Fl«b%P\i er%ﬁg@ IL%"{ ﬁs@ ﬁﬁ—p—: ;;Q-zj;'u—r%ﬁg:
AND i i OR i% i

_S‘,%
¥
=
R

#eepese | (E0—E oR
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4. pPEIF(Timer)£ 3+ # % (Counter)& =_

Timer Condition

[v AND Timerl |« « | 5.000ns
[v AND Timer2 |.— « | 5.000ns

If the condition is true, then...
[¥ Reset Counter 1

[¥ Reset Counter 2
[v sStart Timer 1 from reset
[v sStart Timer 2 from reset

Ad d Setting >> 4 S 5 !
#{;—:| vancee ~eming |¢,—;,g&f; T R ECEFFR TARE, K @ Timer 2 Counter %% 2 &£ ¥

R AMT A Timer %4 )50 2 GERE A LB R ATT AR R PR T
5T & B o
Run Run Run Run
oy v ooy vy vy
Csmt [T | weteff | welef | selef
State 1 State 1 State 1
DR R State 1 DR A | @ pER PR T
T1 T1 PR ANT2
izde T2 2H T1 2 T2
Az | ged T1 X - =
€% C2 £% Clz C2
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g g
BiSS-C 1%

LEE S S
B L1 en TBISS-CH i €%, § HRdeT Bt o

Ml Biss-C EERE X
Channel Clause Trigger
Run State 1
MA 0 - 4
\af)_ —> True Event 1 = OR
sLO 1 a State 1
— False CTs
Option _) Trigger Don't care(xh) EI
Serial data length
E—— Commands DL
[12 |
|T].rpe of data D& |)0(h l |7?-:?-:h l
CDM ) x® S ——— [
—> W Trigger CMD  |Don't care(Xh) :I
o State x7 Bypass |0 byte(s)
; ] ate x
Simple Trigger Data
Start of frame L T

Stop of frame Data Size o |

Error Trigger

CRCE Error
Timer 1

CrizETT Advanced Setting ==
Timer 2

Default v OK % Cancel

1. Channel: % T_MA/SLO i g
2. Option:
Serial data length: % *_SCD % & 3% ®_12 bit, &+ ¥ éi%l » 255 bit
Type of data: 3k . CDM/CDS #t#
3. Simple Trigger:
Start of frame/Stop of frame: X % f§ 3 3f ¢ start & stop # =
4. Error Trigger:
CRC6 Error/CRCA4 Error: % Z_jf % 4#t¢ CRC6 error & CRC4 error
5. Clause Trigger: # %% Bt &kF o s 3

6. FAHFERET: ST M 20 JIH AT £ BIEK P e § L i
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*+ CTS i #% Command # &_Register Communication 41 ¢ fi4f % & 3t ¢ fug (5,7 3
PEAE g el Ry g OB S RSN AR UXTR A BE o
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CAN g %

* 3184 : TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B

(RS ST
B E A i TCAN M b 28 |, ¢ JIR4cT™ B9rT o

iEE Clause Trigger

O CAN O R:lL:n State 1

. 0 —
@ LAPort State | ¥ True Event 1 OR
CANL [7] SN
| False BRI 11 Bits ID M|

a0

3

0 ™ _
— Trigger ID | 00t |

Data Rate Data

(500K []bps Byte1 | 0 | Byte2 [ xxn |

- ®
— @ Trigger Byte3 [ XXn | Byte4 [ xxn |

Simple Trigger

Byte5 | J0h | Byte6 | Xt |

Start of frame B State x 7

B Byte7 | )0 | Byte8 | Xt |

5* Counter x 2
Data frame

Remote frame
Error frame

Overload frame

bi-F v EE ®EVR

Wi X TLCAN v (¥ TravelBus B k788 L 4%)% & LA @3 o
Data Rate: X % CAN datarate, % #& ¥ 4% 2 datarate, @ * §¥ A f?ﬁ%] » oo
% T CAN #* % frame f§# -
Clause Trigger: # %% %t 3k3F & 3§ # 5P o
FIEEERETT: MR EMT 2 AR LB e e g o
Trigger On 7 F 3 11 Bits ID, 29 Bits ID, Data, 11 Bits ID + Data, 29 Bits ID + Data °

a0 1D e Data ff = » dp T F B E, & LFRFOXORLEZE

Simple Trigger:

\\\?{r

o ~ 0w npoE
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DALI 78
% #1848 : TB1016E, TB1016B, TB1016B+, TL3134B, TL3234B+, LA3068B, LA3136B

KRS Skl
B 2 5| oo TDALLE 3t 28 |, ¢ NI4T BlHra o

[l DALI Trigger Settings X
Channel Clause Trigger
DALI 0 a Run State 1
2
* —> True Event 1 oR
Data Rate State1 ] -
. — False
1200 | ops 102 :| Custome
_) Trigger
. . |Short Address :I Arc power
Simple Trigger
Start of frame Address byte
End of frame L 59 Tgeer ¥ [hort Address =0 ]
Data barte
o= state x7 [0_oFF El
¥ Counterx 2 Data (8 bits)
Address byte Data byte
| 01 || 00
Default v 0K X Cancel
1. @i % DALl € if -
2. Simple Trigger: % _DALI # z_ frame f§#% -
3. Clause Trigger: # %% %in £ #3507 35 f§ 3 5P -
4. Tz AR R BREA P T §enitleff g iE 2

A FERREH: SN
% T3¢ 31(102, 103), 4 4 f&# (short address, group address, broadcast, response,
special command), I ¥ 443 2 CMD =i {73k %, 7~ ¥ p & Address byte, Data

byte, Opcode byte °
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eSPI g%

* %1846 : TL3234B+. LA3068B. LA3136B

tEE s Sl

L1 L5 e TeSPl i s 25, € NIMAeT BT o

I esPI sBE2sE =

iBiE Clause Trigger
CS# Run State 1

SCLK v A
State 1 ]
oo

4

Event 1

—> False

— e @ Logic OR ©

Logic AND

o OR

o1

Command |Any Command (00h)

o 2 —> Trigger

Response |Any Response (00h)

o3 Data Dir @® Command

= Response

@] = W= o

AR[(AF][4F[[4F||4F] |4

Alert Data Offset || Any Ofs [

Start up settings LS ¥ Trigger * Command

Response

| OPCode

Response |

Single Mode - | XXh l| I

XXh

4

|Alert From 1/0[1] o State x 7
|CRC Check Enable

4

#* Counter x 2

Trigger on

Format Error
OPCode Error
Response Error
Status Error
CRC Error

tCLQV 15ns
[

7 v HEE

¥ HR

WiE: % T eSPl Wi o

Start up settings: X €_eSPI 4= 4p 7% fi 44

Trigger on: f§#% eSPl 4 <_ error °

Clause Trigger: # %% %in 2R 3F oV mp -

o~ w0 D

Data D|r sfa‘&ﬁ%’i: Command Response ¥ thdata TR

&g | LEW | Rads DO | Df D2 (D3| D4 D5 D6 DT AN Seatus

CRC Mema

oer

i3 11 e W =
a1 11 W W e
o30r

)
(A~

Data Offset: ;

% 3% 0x13 0x11 0x00 0x00 » § ~ = % %_DO0 13h TI.%%L’,}_ frame B

7 4 i any offset p¥ > ;*I*u ¢ frame B 4o it 8 B 45 & K

i C::r*
01 i1 e & e

FIFEERTF: M 2 F AR EBIFEPN T 7 ik o

LN 0 b e

Ef % — » Byte 4 1t

H13h i % o ¥ 3% any offset chff/mpr > R E_ xR T > Byte e A 3 3 F F 2
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E o iBi% 0x13 0x11 0x00 0x00 » ~* = & = DO+ XXh > D1+ 11h > ik»g v iF Byte

SH =3 F$55 - B byte £ 0x11 cpkiz g s -
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HID over I1°C g%
4 4848 : TB1016E. TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B

tEE s Sl
4 1 2 7] ¢ en THIDoverl2C s 25 2% |, ¢ NI4T B orT o
NIl HIDover|2C BEsnE X
iEE Clause Trigger
o126 O P:tn “ State 1
@ LAPort State 11— 2 True Event 1 o= OR
scL 0 |+ — False Address
spa |1 |- — Trigger Mode |7-Bit Addressing ]
EE R/W ACK
Simple Trigger [ xxh ]|— E“— El
Data
Start of frame L5 @ Trigger *
Repeat Start [>cth [~]
Xxh -
Stop of frame "= State x 7 wHIDDesclength:30_._escriptor (001Eh)
ACK — Report Descriptor —
UUSAGE_PAGE (05h)
" Counter x 2 USAGE_PAGE (08h)
NACK USAGE (09h)
USAGE_MINIMUM (19h)
USAGE_MAXIMUM (23h)
DESIGNATOR_INDEX (33h)
DESIGNATOR_INDEX (3Ah) -
bi-Eis v FEE ® HLA
5. #ig: K EI2C £ (% TravelBusB 474 L 42) & LA g o
6. Simple Trigger: ® % 12C #F % frame f§#% -
7. Clause Trigger: 3 %% ®ii iR F s R F 0P o
8. MFFRERTTH: L REH T = FIERY LBIFA P e § antloff o ix 2,

** Value, R/W, ACK, Data % fiﬁi%] rMip A F R E S LRFOXOR A TR E .

@ Data #f =¥ %4 HID descriptor ¥ 5 jf 3 o5 2 - % f§3 038 p 5 descriptor F¥,
RIW i~ ¢ p # 3¢5 Read i o
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12C 7%

£ 34846 : TravelBus 2 % 5. TravelLogic 2 % #|. Logic Analyzer 2 & 7|

tEE s Sl
BEL LA H TRCA AR RPHE |, § IRAT AT o
N 12¢ e -
imE Clause Trigger
Run State 1
Yo o —
SCK E State 1 2 True Event 1 o= OR
SDA |1 |2 — False Address
—> Trigger i#z | 7-Bit Addressing [+]
TEE R/W ACK
Timing Violation = | h H— EI = EI
Simple Trigger —> @ Trigger * Data
Start of frame @ Any Offset ) Fixed Offset
0 B'v"t I’
Repeat Start = State x 7 - - e(s)
TEE =
Stop of frame = Counter x 2 | xh ] | =
ACK | Xxh | — =
NACK [ XXh | |— —
| Xxh J[— -
Timer t Advanced Setting ==
Timer 2
ik v HEE HETE

Wig: X TN2C o (X TravelBus B 5 7848 £ 42)& & LA @3 -

Simple Trigger: % % 12C # % frame f§#% -

F R RGE O SR -

FRF FERETT: L REE T 2 AT LB N T 3 hmf i
** Value, R/W, ACK, Data # {§ 2 @] N R R R, AR REUXOR A ERE
a Data f§f = io3Fde 5 X T 4Bytes, A * i izgm B XXh £ 7329 P 5 i

\\\?{r

=X
Clause Trigger: 3

 w NpoE

= s 1 ~ B e L 2 Y ' 2 99 A4 bE) 7 -7 X» 24 7. P T) AL ALY P N
BB, ¥ b FOUBRER T E (S R E, B iEit 377 VR wE ik

giﬁ&?ﬁ»%%w%ﬁDm,ﬁ?é»Xﬂ%Eiﬁo&ﬁ%4%£ﬂ$

BEFZUhTL gk, - B 5HFRE DT RE, TG F &S
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L

BF Ao

=

c. f§# Data H# & (Offset)
Any Offset: # 7+ ¥ & & Data # ¢, NI & 973k 2 if i* 05 »x Data
%%ﬁ@%$$§W%°

Fixed Offset: # 7t » & % Data f =7, IR @ & 73k 2 if 2 05 »c Data

3

T AR R & -

Ny

-

Acute Technology Inc.
249 Copyright ©2017



Acute.

PC-based T&M Instruments

13C 1§ %

TL3K/LA3K *% %%

N 13¢ \BEERE x
Channel Clause Trigger
Run State 1
¢ ——
SCK o < State 1 e BT ‘ T OR
SDA 1 - ——SErEn Address
Value RW ACK
—> Trigger xho | [= [ = ]
Simple Trigger Common Command Code / Transition Bit
Start of frame < |)O(h EI EB
Data
Repeat Start ® Trigger
Stop of frame @ Any Offset O Fixed Offset
o Statex 7 0 Byte(s)
= Counterx 2 ‘ ¥xh H_ El
\ Xxh | = -]
\ Xh = |
\ Xxh | = -]
Default + OK ¥ Cancel
TBA % 24 &
TN 3¢ \wmEEse o
Chanrel Clause Trigger
O 12C Port Rj” State 1
® LAPort Srmi B —> True Event1 | o= OR
SCK 0 |3 —— 5 False Address
SDA e Value RW ACK
~ —> Trigger Xh | — H = ]
Simple Trigger Common Command Code / Transition Bit
Hh =
Start of frame w | El EB
Data
Repeat Start @ Trgger
Stop of frame @ Any Offset O Fixed Offset
W Statex 7 0 Byte(s)
= Counter x 2 ‘ 3¥h H* El
\ Xxh |= -]
\ XxXh = -]
\ Xxh | = [~]
Default v OK ® Cancel

id 3¢ 12C Port/ LA Port

XA I3C i -

Simple Trigger % #_ 13C Start/Repeat Start/Stop f§ % -

State % 4 5 Address / Common Command Code(CCC) / Data °

250
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Data %-#c3% 4 # & Any Offset / Fixed Offset, g3k % Any Offset, % 7+ % 3R g 13C
data, % — WAL R3] & #73k T 13C data T fF 5, % iF # Fixed Offset 4 7+ “,!rt 7 13C

data #cig 2 ‘¥4 ¥5% 13C data J1 I B, offset O % 77 & ff4 % - £ ficdy, offset 3% €2

H > % byte o F]& & I13C CCC #77 chdata B #2538 37K, 4 W] Bip B 3K 2 30P 40T

1. f§% RSTDAA(06h)/ ENTDAA(07h) data

a. EventlCCC #* =z_

E'DS

RSTDAA(06h) / ENTDAA(07h)

T 3¢ BEEas x
Channel Clause Trigger
© 12G Port F:“/" State 1
@ LAPort State 1 k2 —> True Event 1 o OR
SCK 0 |* J/ — e Address
SDA 1|2 State? Value RW ACK
= ae —> Trigger TEh 1 |write i = i
Simple Trigger Common Command Code / Transition Bit
Start of frame . [07h ENTDAA  (Broadcast) [ =5
Data
Repeat Start W Trigger
Stop of frame @ Any Offset O Fixed Offset
" State x 6 0 Byte(s)
= Counter x 2 [ oh ” E'
[ Xth I [
[ o [
[ Xh I [
Default v OK * Cancel
4 e = s 5 v . - v .
b. Event2 j:F RSTDAA/ENTDAA, # » sndata % & % 5 9bit, % % Fixed
Offset
N 13c mem %
Channel Clause Trigger
< 12C Port Fi]‘i" State 2
@ LAPort State 1 v —> True Event 1 o OR
SCK 0 |* \L —SErem Address
SDA 1= State? © Value RW ACK
= ae —> Trigger [on | = El= -
Simple Trigger Common Command Code / Transition Bit
Start of frame = [ EB
Data (Width: 9 bits
Repeat Start v Trigger ( )
Stop of frame QO Any Offset @ Fixed Offset
F State x 6 0 | *| Unit(s) |V RSTDANENTDAA
= Counter x 2 [ 101h H El
[ wom = [l
[ won = [l
[ won = [l
Default « OK ¥ Cancel
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#§% EHTHDRO(20h) / EHTHDR1(21h) / EHTHDR2(22h) HDR Data

H data ¥~ ;% % 16 bit payload -

MIRES: £ X
Channel Clause Trigger
Run State 1
R
SCK 0 |- S o True Event 1 ‘ == OR
SDA 1 B S False Address
Value RW ACK
—> Trigger 7Eh | (wite  [+] [— -]
Simple Trigger Common Command Code / Transition Bit
Start of rame ) [20n EHTHDRO  (Broadcast) ] &)
Tri HDR Data
Repeat Start ¥ Trigger
Stop of frame @ Any Offset © Fixed Offset
=" State x 7 0 Word(s)
“F Counter x 2 Preamble Payload
- M XO00th ]
" Default « OK ¥ Cancel
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12S 1§ %

* #1848 : TB1016E. TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B

LEES S &
WAL LS| TS R, § R B

ﬂﬂ 12S Trigger Settings X
BB
SCK |p |+ Ws 1 |2 sh 2 =
Data Bits |8 [+] Bits
Method |Data Match EI
Data Trigger
iEE @ Both O Left ) Right
Pattern Unit @ Value O Voltage O dB

Pattern |= EI

Duration (# of frames) | 1 l

| 0on |

Gt v IEE ® ELH

1. i FHdsg 0 12S F = B v - Bge(SCK, WS, SD) -
2. DataBits: % 2% 74l ehie ik 1-32(bits) » i ¥ 5 8,12,16,24,32 ¢
3. FE v

Data Match @ F M FA B et > L & iF 2 pFw g o

Rising Edge : 2 > v fiple Big P @ A BB S o gyt o
oo BB F P AL AR T E T e

Falling Edge © T " s & » v fdp e B ¥ Pl 05 B El o (85 dnu gl W
BT RLE ] P AR R BAT IR LE A o

Glitch: RAIH > &M ERAF AT R 5 F TR/ AA - BRAPFR
* oo EMBLR AR AT g R ATE R L T -

Mute : K ZiEZ P BF> g5 X A -P<X<+P difERFIp RIFEH

Clip: %xziE: PR »Fum5 X & P<X U +P>X ;’ﬁ%l}%}p\ RIfg o
Timing Violation : Pt 4 > H E- X TR if > § 2 AR LFEE P o
E_gggg%%@%’ﬁﬁﬁ%ﬁy@%ﬁﬁ%ﬁ’ﬁﬂﬁﬁﬁ%%°
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AL > ¥ 5 Timing Violation F & v B rranghd 0 8O A IR
% 200MHz Sample Rate crp=iz - & * o
4. §8% %% ¥ E# Both, Left, Right % kg% o
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LIN 78 %

* #1848 : TB1016E. TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B

FE% 2R T
AL E S| TLINGE A %05 |, ¢ I R4e™ Bl o

Tl LN sBEsse x

iBiE
CH 0 = Run State 1

Data Rate State 1 il

| 9600 ~] bps — False

Clause Trigger

+

— Tiue Event 1 OR

3

[LIN 1.3 [~ — Trigger

Simple Trigger

Error Trigger Byte 7

Checksum mode

@ Classic
) Enhanced

ID Xh | Paity| xn |

Start of frame Data Length 4

End of frame > W Trigger &3
Data frame Byte 1

Data

5

XXh | Byte2

5

Wake up frame " State x 7 Byte 3

Sync frame

5

Byte 4

=

=~ Counter x 2 Byte & Byte 6

5

2
2

Byte 8

Sync error
Parity error
Stop bit error

Checksum error

b v FEE ® HLR

10.
11.

Wig: R TLIN @5 o

Simple Trigger: % #_LIN #* <_ frame % -

Error Trigger: 3k Z_ LIN error f§% 2 2 checksum #-5¢ o

Clause Trigger: # %% % 3k3F & 3§ # 5P o

FIEEERT T R M 2 AR LB e § e e i 2
*+ ID, Parity, Data Length, Data % 1§ fi%j Mg R EE, AERTOXOR A TR
B §iEH LIN22 'x4pF ifif#i—#ﬁ %_ Data Length # sc
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LPC /g%

X #1848  TL3134B. TL3234B+

gLiF 1 B 7 b e T LPC Wk T, g I Ao Bl Ao o
ﬂﬂ LPC BBEsE = et
iEE Clause Trigger
LCLK 0 |= Run State 1
LFRAME# 1 |+ VoD —>Tne Event 1 OR
d State1 -
LAD[O 2 = —_—
(0] False Cycle Type |Start of Frame El
LAD[1] 3 |=
—> Trigger
LAD[2] 4 | 9 Clict#
LAD@E |5 |4 START 1 [30000 |
AUX 6
—> @ Trigger *
Clock Edge

|Ri5ing Edge :l " State x 7

Error Trigger = Counter x 2

START Error
CT/DIR Error

ADDR. Error
(Bus Master)

Channel Error
(DMA)

Size Error
MSize Error

3ync Error

a5 v HEE K HLH

o > DN

Wi X ALPC Wi o
Aux (L T RLG FR R g i TR RIS A pL o
Clock Edge: 3% %_ Clock latchon -
Error Trigger: X T LPC ¥ Z_ error f§4 o
Clause Trigger: # %% %in £ =345 o 3 JT 2 5P -
FAFFEEREIHR: S REHT 2 F AT EBIEEPN T ot iEe
TS S L PSS N R R E T

”

KIWEVE A TEZAFOEE, "V E N XNEELE-
Data Offset
Fix Offset [ 0+

KT HAT NEREALF s L Data 3t =8 jfa o
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MDIO f§ %
* #1848 : TB1016E. TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B
RS TES
21 E | e TMDIO i 3t 2 ff % |, € HIRAcT B4rT o
JIl MDIO B\EEEE x
iEE Clause Trigger
MDC 0 = Run State 1
J 3
MDIO 1 = State 1 \’O— True Event 1 " OR
Clock Latch on False ST |Any EI
|Ri5ing Edge :l Trigger oP |Any EI
Preamble PHYADR (P) |: EI
. P= | XXh l
32 |2 bit(s) —> @ Trigger :
- = -]
Simple Trigger & State x 7 REGADR (R) R
Start of frame o Counter x 2 DATA | e ]
Stop of frame '
TA Error
bi-Ficd v HEE ® U
1. i X T MDIO i if -
2. Preamble: X Z_ Preamble & & -
3. Simple Trigger: % = MDIO # #_ frame % o
4. Clause Trigger: %% B pak:F o S8 P o
5, MFFERITH: L EREH T = FEINAEY LBIFEPN T ot g iE e,
*+ ST, OP, PHYADR, REGADR, DATA % § fiﬁi;f] *3p i e, & AFRFUXY
4 ER i o & PHYADR(P)/ REGADR(R) 1 it 7 % 2§ B+ it o
=
==
==
In Range
Mot In Range
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ModBus f§ %

TL3K/LA3K % 2% &
Il ModBus B2z x
Channel Clause Trigger
Run State 1
ay —
e High [+ State 1 True Event 1 o OR
Tx 0 |* —> False O Rx @ Tx
Rx 1 |z —> Trigger Bypass |0 Data(s) after Break
Data (ASCII)
Baud Rate | 1
. ®
9500 bps W Trigger
St " Statex 3
Parﬁy@ = Counter x 2
Made |ASCII :
Simple Trigger
Start of frame
End of frame
Parity Error
Break/ldle frame
Default v 0K % Cancel
TBA % 24 &
Il ModBus BEEsk= Pl
Channel Clause Trigger
O UART Port Ri” SEDT
@ LAPort . W ——Tre Event 1 o OR
ldle High :I — False O Rx @ Tx
Tx 0o = —> Trigger Bypass |0 Data(s) after Break
Rx 1 |5 Data (ASCII)
Baud Rate | 1
®
9600 bps [ ] Trigger
Spiar e State x 3
Parity|None o Counter x 2
MMode |ASCII :
Simple Trigger
Start of frame
End of frame
Parity Error
Break/ldle frame
Default « OK * Cancel
i 3¢ UART Port/ LA Port * #_ModBus i i, £# LAPort % & #ikis,

Fg 3k % ldle High -

Baud Rate % #_baud rate, % 7| £

¥ X% if § chbaud rate, ¥ &+ §

ES

=
)/
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Option
Parity % =_Parity, ¥ :£# None/Odd/Even, 3% % None -
Mode # 4% ASCII/RTU #53%, g3k 5 ASCI #53%; £# RTU 558+ 4 :E 8-N-1
Fa 2, A E 8-N-2 5 %o

Option

Parity|None :I
Mode [RTU :I

M-8-1

Simple Trigger % <_ Start of frame, End of frame, Parity Error, Break/Idle frame jf % o
State % 4 5 ASCII/HEX i‘sﬁ > #o5%, d ASCH/RTU fic58 &2

#E Rx/Tx ﬁ;ﬁ;—ﬁ w3k T2 Bypass # Eé,HEXﬁ%»fi;‘?ﬁ%’é&«’ 16 byte #cdx

‘E‘ o
ASCII RTU
State 1 State 1
Event 1 == OR Event 1 == OR
O Rx @ Tx O Rx @ Tx
Bypass |0 Data(s) after Break Bypass |0 Data(s) after Break
Data (ASCIl) Data (Hex)
[-1103] l Data Size 2

03 [ 1h |[03n | [0 ] [0 |
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NAND Flash 7§
% %4848 : TL3234B+. LA3136B. BusFinder (NAND Flash % i)

e RS SRl
#‘Q"L‘ |— ’L f; g&"?—l? lJ'—rTJrﬁg)’?ll_pfi ﬂ—\ff\I Eb%ml’ﬁggJ g&? rﬁg)’?',';
# , g% TNAND Flash i@ 32 2§ 4 |, € 14T B #rm o

Il NAND Flash 8258 % X
SBiE Clause Trigger
CLE BS & Run State 1
ALE B9 = St‘lt’ ; — True Event 1 o OR
ate —
RE# (W/R#) B11 2
— False Command

WE# (CLK) B10 =
CE# B13 = — Trigger Xxh
RIB# B12 =

v DaS B14 = fdess

Reverse RE# (W/R#) @ 3-Byte RowAddr. ) 4-Byte Row Addr.
. *x
Reverse DQS —> @ Trigger Row [x00000th |

DATA Column / Feature [ 3000t |

@8 O x16 o Statex7 ‘

O HERE Data

s #* Counterx 2

O FEiRE ge Data Offset

DQO (LSB) BO e

=]
Startup Mode 1st 2nd 3rd 4th
Toggle / ONFI DDR Mode Xxh | [om | [3¢n | [0t
tREA>=0ps tDQSQ == 0ps
Timer 1 X
= 1 || =X ] Advanced Setting =>
Timer 2
v Cmds. accept during busy ﬁ
Busy time check E+
i v X B

1. i@ 3i:CLE, ALE, RE, WE, CE, R/B, DQS, Reverse RE, Reverse DQS,
2. DATA: #:iE# x8/x16 bit NAND 7 #2:id 3¢,
I F9& PEXRE TFRIALLSB e, it ¢ p dk T H iy,
* %_LSB =B0, MSB = B7, #* %_ LSB =B7, MSB = B14)
18 FHERL, ARY FFRT S FRebE

~

#
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LHEREH
Il 170 Channel Settings X
DQO BO ~| Das
DQ1 B1 - HE =
DQ2 B2 | DG B
DQ3 B3 | DO B
DQ4 B4 2| po =
DQ5 B5 -] C
DQ6 B6 2| pa14 B14
DQ7 B7 = B
-5 v EEE R EUH

3. Startup Mode: § #cf§ % NAND Flash DDR #-3% 7 2. Command / Address / Data
P, i 48 DQS, ¥ 9 i Flash 4~ 405" 3 % Toggle / ONFI DDR Mode; # &
SDR #-:*™, Bl& EI2 ¢ Flash 4= 405" °

4. tREA/tDQSQ: NAND Flash g‘é%»?ﬂ:ip?—‘r, FEAE MR 5 (Edge)d F BT,

AN G- BEFLG, 44 F%B’»?i , @ BEPER A SDR H T
% tREA;DDR #5 TR 4 tDQSQ - %) & ¥ i & 200MHz #: 4% % T % 5ns;a
400MHz 34 % T a2 2.5ns o

#OE T o A Y2 PFRF 7 4 tREA o
Time /Div: 7.5 n=z . H
Aoquired: 11:47:26.693 : -le'S'IE rlls : 15.F'|5 r!s : —ISC ns: :

P

.
Idle | ! DO:0DO DO: 00 DO:
S N S———

-B2.5ns
PR |

-75ns -57.5ns -60ns -52.5ns -45ns -37.5ns -300
PR TR NI NN ITTR N NN WU (U BT BRI SR B |

NAMND Flash

|
|
|
|
|
|
|
|
|
|

2

in
!

Hard Flark,

Data Bus

—
BY 5 T fors i A B2 PP 5 tDQSQ -
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Time/Diw: 7.5 n=

Aoquired: 12:07:49.63 —112I.5ns —1-D|5ns —BF.IEHS —B{.‘ins —32?"5 -75ns —E?.IEHS —E{.‘ins —52.I5n5 —45|ns —3?.I5ns
LI T T T 1 T ) I T P o T T O ol I T Y TRl IO |

Idle ] DO: OE DO: 48 | DO: ES DOD: C3 DO: C2
‘ 30n

17.5n 27.59n 32.5n

17.5n 12.5n 'F Sn 27.5n

32.9n | 57.0n

27.5n

MAND Flash 92.5n

- L 15n 15n l-n 15n 15n

) I} ||ﬁ L [ I [
Data Buis 7.0 5 oo | 5 OE 5 HEI 43: E i |:::3§ | 5 c2 5 E7
._nl |I_.—._I| ||_| |_._| |_| |_|_._| L |_._|"|_._._|"|_|

5. Commands accepted during busy: # i 3g 3k £4c* 7, &7 —I IR AeT F G

Il Dialog X
Commands
[7on ] s[xn |
| FFh l B [ XXh \
3 [78h | 7 [xxh ]
| 7Bh 1 8 | Xxh \
b v IBE XEUH

#t 7 it 5 2 NAND Flash Busy time check fz# 2_ & it &, ¥ f§% NAND Flash
Command, ?E;ML%J 2. Command % 70h/FFh/78h/7Bh -
&

F 7 E iz EciE, R & Busytime check gz 2k i T s Command #-¢ AL LvE o
& Bus

:¢

usy s it = Command 70h:
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Time/Div: 60 ns
Aomquired: 16:35:22.352 -100ns. 100ns 200ns 300ns 400ns 500ns 600ns 7001
Doooflonolnoos%inolonnlvcooloreafon o0l eT T nelon sl cnoalonmlivoolonaioneliong

T

T

| READ STAT. REG70) |

MAND Flash

NNNNNNNN

Data Bus

6. Busy time check 7g & ¥_R B &7, & & fx* Busy time check, 4 i v # # T Setting...,
TR K LH B
/I Dialog X

tBusy1 tBusy2 | tBusy3 tEd P

tBusy (Range: 0.1us-250ms)

== Lzsooogﬁ - _\ us

Command
1 | Xxh J
2 | Xxh i
afon

4 [ xxn |

i)
21

v BE R EUH

Busy time check # it # & 6 2= NAND Flash Busy time & &, * 2 45 ¥ 4 = Command,
Busy time + % » b’“rﬁi%l 2 PERF WP o 4t 55 Command 10h f=H Busy time = 3%

F 2 25us TRE A, deF BIRK TRl S = o £ B
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HandFlarh,

Data Bus

7§ % »> Command 10h f-# Busy time

0 CLE

—
Idle |

>= 25US Z_ fiy °
\PAGE PROG. #2(10) |

Acute.
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7. Clause Trigger: 44 /i £ 23R 5F o0 35 11 4 5P
State / Event: 2 % 2% % State / Event - & sisp?, A %] f§ 3 Command /
Address/ Data
PAGE PROGRAM #1(80) 00Z6E1 oooag 7B aD ED = C3 E7 oo 30
002661 o0og 26 A0 71 cD EC 57 E& 25
O0ZEB1 oo1o 61 66 31 77 58 AC 39 56
00Z6E1 00lg a7 EE 9B 63 74 36 Cs E3
00Z6E1 oo0z0 4n Cs [=1:] FO 3B 54 55 14
P o
f8% Command 80h: t Eventl ¢ :Command #j» 80h =% ** Command 80h 2
Jew ©
Event 1 = OR
Command
80n Time/Div: 60 ns
Boquires: 13:43:23.950 A9%ns  § | 9% 20es 300 40ns
Address | PAGE PROG. #1(80)
@ 3-Byte Row Addr. 4-Byte Row Addr.
Row [ 200000¢h \
Column / Feature Xooh \
= = = NAND Flash
Data
Data Offset
&=
1st 2nd 3rd 4th et
XxXh [ 30th | 30th [ 30¢h | [PataBus

264
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7% Row Address: 0026B1h, Column Address: 0000h: . Eventl *# 7 Row ﬁi;—l »

0026B1h; Column g ~ 0000h, =rjf 4 *t 4y T2 Address 2 P

Event 1 " OR
Command

80h

Address

@ 3-Byte RowAddr. ) 4-Byte Row Addr.

Row | 0026B1h
v Column /Feature iOOOOh
Data
Data Offset
=
1st 2nd 3rd 4th
Xxh | oh [ 0¢h | [oh

Tine/Div: 60 ns z
Noguirets 102836l 00t 4o Mo %

Idle PAGE PROG. #1(80)

MAND Flash

HandFlh [

Data Bus

783 & Row Address: 02E200h, X3 Column Address: % Eventl ¢ % 3 if Column

% 77 gL & Column Address, i &) % Row 31,?1 »~ 02E200h, = ¢ 4 >+ Row Address

02E200h z_ g e
Event 1 " OR
Command

80h

Address

@ 3-Byte RowAddr. ) 4-Byte Row Addr.

Time/Diw: &0 ns
Acoquired: 13:48:23.961

Row | 02E200h

Column / Feature [

MAND Flash
Data
Data Offset
=
1st 2nd 3rd 4th Hand Flash
XXh | [ xxh | ¢ || 3xn Data Bus
265 Acute Technology Inc.
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TE R ER =% 2 Data, M

# Eventl ¢ 7 3 :% Data Offset,

A% iz & =¥ Data:
774 Byte Data: 9Dh, EDh, 8Ah, C3h -

2 oy B

PR R R
Event 1 " OR
Command
80h
Tine/Diw: 60 ns
e N P i P I R . T
Address ——————— s - 3 -
Idle h PAGE PROG. #1(80)
@ 3-Byte RowAddr. ) 4-Byte Row Addr.
Row | 00000
v Column / Feature XXXXh
MNAND Flash
Data
Data Offset
=
1st 2nd 3rd 4th =
aDh || EDR | 8ah || c3n || |Dataus

f§% 45 2 i~} Data: i Eventl ¢ Data 3 i Data Offset, o+ jf# 45 € i= % 2 Data,
%1% B » NAND Flash % 4  Byte Data: 7Bh, 9Dh, EDh, 8Ah

R

Event 1 = OR
Command
| 80h
— Time/Div: &0 ns
Address hogired: 13:i4gias.06l | Aes 8| 19es | 200m o 3gns a0
@ 3-Byte RowAddr. 4-Byte Row Addr. [0S R S5(EET)
Row [ 300000h
v Column / Feature [xoon
Data MAND Flash
v Data Offset
(]
1st 2nd 3rd 4th
| 78h || 9Dh || EDR | [ 8an ‘ o
Data Bus
0 1 2 3

Acute Technology Inc.
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PMBus 7§ %
* #1848 : TB1016E. TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B
tEE s Sl
L1 L5 e TPMBUS 35 28 |, € HIRACT B ArT o
Il PMBus B2zt = X
iEE Clause Trigger
Run State 1
S
PMBCLK 0 |- State 1 — o EEE " OR
- 3 Ealse Address
PMBDAT 1 -
- o | O BT _l
Trigger Command
Simple Trigger - EI et El
Extended | [-] [xxh |
Start of frame > W Trigger & Data '
Repeat Start -
@ Any Offset ) Fixed Offset
Stop of frame W State x 7 0 Byte(s)
ACK
JaoK = Counter x 2 | xh ”_ EI
| XXh |= -]
XXh —
Check PEC | ” EI
| XXh | +]
O Group Command
@ None Group CMD
bi-Eis v HEE ® HLA

HMig: KL N12C £ (X TravelBus B [k 74848 £ #2) & & LA g -

Simple Trigger: % *_PMBus #* %_ frame f§ % -

Check PEC: #* % j§# PEC-

Clause Trigger: # %+ ®ird 2R3 o V2P o

IS EERETH: MR EHT 2 F AT LBIEE N T At i,

** Address, Command, Data % P~ A LT R, AR UXN A E 3

2.

o~ w0 D

L
B ©°

a.Data #f = n3Fd 53k T 4Bytes, A * e ® XXh £ 73%30Ep 5 ix

s
B ©°

&

b. kX =7 HE 2 Data, *"FHE» X AL ETELE o é_ﬁi%]%J‘% ]
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BepE g i hiei e, gl SEPRIG bR A, SRPIFFRI G &L
L BREF R

c. f§# Data H# & (Offset)
Any Offset: # 7+ F & & Data ff =7, DR # & #73K 2 if # 05 2z Data 7
%%ﬁiéﬁﬁgﬁﬁ°

Fixed Offset: # 7+ ¥ & % Data # =7, P & #7K i i 95 »c Data

N

Ly

B E TR R A A I

-
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Profibus f§ &

% 1848 : TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B

tEE s Sl
41 2 7] e TProfiBus s s 25 |, € AT B ArT o
TN ProfiBus &&= X
iEE Clause Trigger
CH 0 = F\:lL:I"I State 1
Stae1 “im 2 e Event 1 2= OR
Data Rate
—> False Start Delimiter (SD) |SD1 -]
Hz
19600 — Trigger
. . DA | xxh | sa [ xxn |
Simple Trigger
Fc [ xn | Fcs [ xxn |
Start of frame | l
EDH 16h
End of frame > ¥ Trigger
Chksum Errar
SD Error W State x 7
ED Error = Counter x 2
LE Error
DA/SAError
Parity Error
Parity Setting
|Even :l
s v iEE ® HIA
1. iig: X L ProfiBus &g -
2. Simple Trigger: % #_ProfiBus 4 Z_ frame f§4% -
3. Clause Trigger: # %% %in £ #3507 35 f§ 3 5P -
4, EFFERTTH: SR G AR LB PN T 7 anTimff g ok 2,

8D R e Iy L H EE, A ARYXORAERE

2.

269
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SD/eMMC 7§ %
£ 34846 © TL3234B+. BusFibder eMMC % #)
tEE s Sl
BLAF 1 2 54 e TSD/EMMC i 3 R 5 |, € NIAcT R s e
I SD/eMMC EBE2sR = X
iBE Clause Trigger
CLK AD - Run State 1
= ¥
CMgUX i:]l > E— Yg-)_ —> True Event 1 s OR
. : — Falzse @® Command O Response
4 SRR RERTE \Any Command El
B > Trigger patao= 50 0 1 HEEEET
® sSD O eMMC [S]7 [ Command ||Description)
@ CMD Only [x [ x] XXh ]
Stuff Bits[31:24
C CMD + RESP L > @ Trigger x;rE 1
Stuff Bits[23:16]
=" State x 7 XxXh
[ StffBits[158] |
#%* Counter x 2 | Xh l
rra—— T
|1[} | ms | Xh l
tODLY Settings CRC E
Host -> Device Ops XXh 1]
| | | ]
Device -= Host 5ns
| | ]
> DATA Settings
Error Check Settings
bi-Eid v HEE ® EYIE

1. #if: %z CLK -~ CMD, AUX
AUX 7 # 1o es 26T R 6 R AEn B 4" CRCHFH &, TR 3 fa7
2. Protocol Setting: % z_i# * SD/MMC

Protocol
® SD " eMMC

(" CMD only
(® CMD + RESP

Command Response Argument CRCT

CMD18:READ_MULTIPLE_BLOCK 000 8000h am
R1 :CMD18:READ MULTIPLE_BLOCK 0000 0900h &%h

CMD12:STOP_TRANSMISSION 0000 0000h 30h
R1b:CMD12:STOP_TRANSMISSION 0000 0BOOR 3Fh

4 TCMDOnly/CMD +RESP | ¢ ®51> $8f = 42 CRCFZIARR -
Bl B

. CMDonly: CMD18->CMD12, & 2 f# &, RESP ¥ 7 3+,

Il. CMD + RESP: CMD18->R1(CMD18)->CMD12->R1(CMD12), 4 F A
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[1l. tODLY Setting: #x & p|8Lc1% fe, f 33 & Host to Device 2 Device to Host szt
R A o Err e 23425, Host to Device g 3% 5 0, Device to Host 5g % 2
5ns °

Data Settings: # % % DataPin 3 2 2 p v i¢ * Datapin #&& °

Error Check Settings: # & CRC7, CRC16, Timeout f§ % # st, £ Clause Trigger %

TEEH, TSR BRI TART

I.  CRC Error Trigger:
CRC Emor Trigger Timeout Trigger

Trigger on CMD (CRCT) error
Trigger on DATA (CRC16) error

Read CMD list for CRC check

[cmd 17 [] [cma 18 [] [cma 46 [] [cmasa []
Write CMD list for CRC check
[cmd 24 [+] [cmazs [+] [cma 47 [+] [cma 54 -]

¢ Trigger on CMD (CRC7) error:  fx Command line 57 CRC # %,
¢ Trigger on DATA (CRC16) error:  fx DATAline shCRC ¥ & (7 & &
»~ Data Settings # » T L &, & * @3 % X 2T > Write CMD list

for CRC check, Read CMD list for CRC check),
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Il. Timeout Trigger:

L 5D Errar Trigger Settings *

CRC Ermor Trigeer | Timeout Trigzer

| Enable Timeount Trigger

@ Trigger on Data timecnt after CMIVDATA

CMD CMD RESP.
DAT
Trigzer when wait Dats time = | 5 l EB

) Trigger on Dats IDLE timecnt befors CRC status

CMD

DAT Data CRC Status
Trigeer when wait CRC Siatus time » | 5 ] fms[7]

) Trigger on Bugy timeout after CRC Status

CMD

DAT Data CRC Status
Trigzer when Busy time = | 5 ]@

) Trigger on Bugy timeout After CHD

| pareyess 00000 saeeseeny 0000
R e e e I
DAT Bus

Trigeer when Busy time = [ 5 ]EB

The trigger function will be tumed on only after recedving the following command

Cmd 17 [+ [cma 12 [+ [cma 24 [] [cmi 25 [~

- v EE WKHEH

¢ Trigger on Data timeout after CMD/DATA: CMD £ DATA & enp B B 2,
& 4 _DATA & DATA B enpr B B 15, B4 PR € f 5,

¢ Trigger on Data IDLE timeout before CRC ststus: % Write DATA & & (&,
% CRC status 1 p= v A LB 1§ 5,

¢ Trigger on Busy timeout after CRC ststus: % Write DATA, CRC status %
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K18, & Busy @i pFiv A DR P FEH,
¢ Trigger on Busy timeout after CMD: % CMD % & {4, % Busy i B i &
I PR
5. Clause Trigger: # %% Bin R F N JHF 0P
6. FAFFEXLF: SDEMMC = in 4 #& & & 48 Command, Response %-#ct 3¢,
drd m iR R FRIELN 7, ¥ LiEH Any Command #5355, 41* SD/eMMC
fREE ¥ i A 47 is £ RN FES o

State 1
i Event 1 ’ = OR
@ Command () Response
|CMD 18 - READ_MULTIPLE_BLOCK [+
patao= [ 0 1 FEE
s|T [cre
0 [1 i 18
“DataAddress[3124] |
00h |
DataAddress[23.16] |
00h |
Data Address[158] |
1Dh |
[ bamAgHss ]
20h |
CRC E|
09h 1]
SD/eMMC 245 % &
' Command Resp ‘ Axgument () | CRC7(})  Frequemcy
CMD23:SET_BLOCK COUNT 00 00 00 08 16€MHz
R1 :CMD23:SET BLOCK COUNT 00 00 09 00 166MHz
CMDlS:R.EAD_MULTIPLE_BLOCK 00 00 1D 20 166MHz
R1 :CMD18:READ MULTIPLE BLOCK [00 00 09 00 166MHz
CMD33:SET_BLOCK_COUNT 00 00 00 08 166MHz
R1 :CMD23:SET_BLOCK COUNT 00 00 09 00 166MHzZ
CMDlS:READ_MULTIPLE_BLOCK 00 00 1C 70 16eMHz

B SR AP 4o
Da10= [0 0 1 % gm0 5 4 DATO ficit g -

R EFHEr AFAF g, " THE X R ELE
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G r ISP G (TS R, S HIRUERIF b (v D B, S eqlp

PR RGP EET A
#4%?]/\ PEES I IR R, PR F ek Rl T BEHOE, A WP R ¢
BEoT 3 e T3 o

i #% % Responses p¥ 3 L & o f§# i1 F 7% & Response s # , Response £ # &% 12

Ay o BT, RORAPE AR Y i i@ T -

FERE jor v spec. A2 * 2 CMD (e L s *, & pHFe=v s 3
P SER I ST = "%J”ﬁhf«, TR K B Pk S, TR DS ECR-¢
WA S, T F Y SR p R R ERER

LTERETFR AT

JIl User Defined Command Setting X

Command Description

Cmd 11

Cmd 20

Cmd 22

Cmd 32

Cmd 33

Cmd 34

Cmd 37

~md 41 - Th EAit ;l

 ResetAll v BEE XESH
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SD/eMMC Data g &
% #4846 : TL3234B+. LA3136B. BusFinder (SD3.0 % )

LS &l
2L 1 2 5|+ e T SD/eMMC Data i 3% T fF % g AT BT o
Il SD/eMMC Data ERET X
Protocol Select Data Trigger | Error Trigger
@ sD O eMMC
v Start Data Trigger after READ command (CMD17/18)
DataAddress | Xxh | [ xxn | [ 3xn | [3xn \
v Start Data Trigger after WRITE command (CMD24/25)
Probe Select
T DataAddress |XXh | [ xxn [ | 3xh [ | 3xxh \
Start Data Trigger after [CMD 0 - GO_IDLE_STATE | 4% as [Read[~] command
DATA Settings CMD Command
O g-bitData DAT
@ 4-bitData Pattern
() 1-bit Data
DDR Mode
HS 400 (MMC) Data Trigger Pattern
Data Length (Byte) @ Trigger when pattern(s) match ) Trigger when pattern(s) NOT match
|'5_12 :l Pattern Size |8 bytes ]
BYTE 00-03 | Xxh | XXh || XXh || Xxh |
BYTE 04-07 | Xxh | XXh || XXh I Xxh \
tODLY Settings BYTE 08-11 | h | Xh I Xh | h \
Host-> Device Ops BYTE 12-15 | Xt | h || h || |
=
Device -= Host 500ps
: =T ‘
Default v OK * Cancel
1. Protocol Select: % z_i# * SD/eMMC
2. Probe Select: % z_i¢ * 2. Probe
3. Data Settings: 3% _p v & * H3%
4. tODLY Setting: 45 € ip|BLcn7 F, Zf 3% % Host to Device 2 Device to Host izt 32 pF

RF A BErrenz i34 A5, Host to Device ¥g 2% % 0, Device to Host g 2% % 500ps -
5. Data Trigger:

. Start Data Trigger after READ command (CMD17/18): % %_Data trigger
CMD17/18 z_t¢, % % &_F = Data Trigger Pattern if i B f§ 2

1. Start Data Trigger after WRITE command (CMD24/25): % z_Data trigger
CMD24/25 z_ ¢, # % &~ > Data Trigger Pattern i i p| f§ 2

I11. Start Data Trigger after “CMD” as “READ” command: 44t CMD % #/8 & 4,

¥ 2k %_Data trigger & CMD 2z {5, 3 % &_* = Data Trigger Pattern i% i* p j
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Il SD/eMMC Data EZETE s
Protocol Select Data Trigger | Error Trigger
@ sD ) eMMC

v Trigger on Data IDLE timeout after CRC status
Probe Select

LA Probe CMD
DAT Data CRC Status
DATA Settings Triggerwhen IDLE time = [5 | 'm_AsB
O 8-bitData
@ 4-bitData
() 1-bit Data : ;
v Trigger on Data IDLE timeout after CMD
DDR Mode

HS 400 (MMC) CMD Host Command Card Response

Datalength (Byte) | | e R e
A —— ">
CMD Lists
[cma 17 [+] [cmd 18 [] [cma24 [] [cma2s -]
{ODLY Settings .
e Ops Trigger when IDLE time > |5 [ [ms :l
=)

Device -= Host 500ps

L ) ‘
Default v OK ¥ Cancel

6. Error Trigger:
. Trigger on Data IDLE timeout after CRC status: Data i :¥ % &, # CRC status

@, Data 4% idle ;x fi42iE 5ms PIJAF(GEX 5 5ms, ¥ p T_&),
Il.  Trigger on Data IDLE timeout after CMD: Command # ¥ % &, Data B 4. &

#2 %, Data 24F idle 4z 5ms P4 (KX 5 5ms, ¥ p &),
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Serial Flash / SPI NAND f§ %
£ 31846 1 TL3234B+. LA3136B. BusFinder 2 % 7

FI% 38R T
8.9 1 & 5 ¢ oh T Serial Flash i 315 2§ 4 |, € J4cT B #r7 o
ﬂﬂ Serial Flash / SPINAND Flash B5855 = ? s
BiE Clause Trigger
CS# RE Run State 1
SCLK 1 = Sta:te ’ xd — True @ Logic OR  Logic AND
sisioo |2 = S Falsc Event 1 & or
soisior (3 [ Single Mode _[~]| Command |
we#sIo2 |4 |- —> Trigger Single Mode
= Scayces =)o |an[on |
Hold#/SIo3 5 = = ) )
Slo4 6 |+
sIos 7 s > W Trigger * = M| Address |
160 ][ 24b || 320 ]|_“ oo ]
SIo6 8 = :
SIoT 9 |s = State x 7 | Dummy cycles |
DQs 10 |+ o= Counter x 2 0 Dummy cycle(s)
|—_B Dat
CS# Glitch Trigger | A |
Fix Offset | 0 byte(s)
[None :l —
Width < 10ns Oin  @out [=]xh][xxn][Xxn][xxn]
|_!
v tSHSL == 5ns
[ Timer 1 Advanced Setting ==
Timer 2
tCLQV >= 8.750ns
]
& v HE X B

1.Channel: FE#i g, Ry5p7 BT * 436 B if o
2. CS Glitch Trigger: ¢t 27 M RT3 CS e s i, fri o sV ik s 5 T 7 2

W, PEAEL e € b3z B o X TPV A~ B4 High Pulse 2 Low Pulse (%/§ %,
) »in % 0.625ns, # =~ & 5 80ns
3. tSHSL 2 tCLQV &% AR AR K T ASHSL 2 tCLQV ¥ 1 8 ff 2 { 5 BT IC i@

TEHEFS, » B 4 E g tSHSL ak 2 i, F &L R HEF tCLQV #cie X 24538
% ¥ i #3% Data #f = enff 2 4 pe

4. Clause Trigger: # %% ®in# #3% Fal 6 - W

5. R :&EQ?T#‘W%ﬁﬁﬂéﬁfﬁﬁwé Tt i
RSP T AR TR g, % E R T FRGY
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Single Mode
Dual Mode

Quad Mode
Octal Mode

*> Command ~ Address ~ Data % 1§ iiﬁi%l rp R FERE, S LRTIXOR L TR

s L
B ©

BL3E 47 4 Iv Data Offset ~ | gt $dp 2 i b Data #4 v, B fxis 7 45 B+ 4% 23 fF Data
Bt indtde m B, ot B E S 0, #5 » FFh XXh XXh XXh )’T*Lg f§% 2 Data0
=FFh * Datal,2,3=Any eniz % o

73 ﬁa?l » fr Data # - 4p B cf 2 P*, & ZFFEinadk 20 2_F 5 Dummy Cycles, 4et
Bl #7517, Dummy Cycle & & % 8 Clocks, R|#-4 1% 4 3 8 Cycles.

TR LF fﬁﬂ:}%ﬁ.ﬁ? YL 2 R 2 A B e A NOT frwﬂ, % NOT fg %

PV - :’zﬁi%l > % Command T35 f#Ep -
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SMBus ¥ &
% j% 4848 : TB1016E. TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B

LEES S &

L1 L5 e TSMBUS & 3 Z 5 |, € NIRACT B ArT o

NIl SMBus BEsEE

BB

SMBCLK 0
SMBDAT | 1

Protocols Select

Clause Trigger
Run
S
b State 1

|SMBus

[

Simple Trigger

Start of frame
Repeat Start
Stop of frame
ACK

NACK

Check PEC

bi-Ees

—> True
—> False
— Trigger

> W Trigger

== State x 7

= Counter x 2

State 1

Event 1
Address

o= OR

lld

Command

[=] Do _l

[*] [Xxn

]

Data
@ Any
0

Offset

) Fixed Offset

Byte(s)

Xxh

=

[~

XXh

=

XXh

KN KN KRIKT

=

v iEE

K ELE

o~ w0 D

HMig: KL N12C £ (X TravelBus B [k 74848 £ #2) & & LA g -
Protocols Select: % = f§4% SMBus/SBS/SPD -
Simple Trigger: % ¥ SMBus 4 Z_ frame fj# -
Clause Trigger: # %% % in £ =35 o1 34 fT 2 5P -

FIBEERETR: MR M 2 gAY LB P ATE § i g iE 2

*+ Address, Command, Data % ## if’_ﬁi;f] rp R ERE, A LRTIXOR L EE -

Command # = ¢ 1245 Protocols Select ¢ 7 7 F <frcommand 71 = 5% -
B XXh 273238 pP 5 2

a. Data # = 3% & % 3% 2_ 4 Bytes,

N
e ©

2
l&)‘

b. AW T H > F P hData, T HE A X R A ERE o bl 2]

A r g

\\\?{r
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BepE g i hiei e, gl SEPRIG bR A, SRPIFFRI G &L
L BREF R

c. f§# Data H# & (Offset)
Any Offset: # 7+ F & & Data ff =7, DR # & #73K 2 if # 05 2z Data 7
%%ﬁiéﬁﬁgﬁﬁ°

Fixed Offset: # 7+ ¥ & % Data # =7, P & #7K i i 95 »c Data

N

Ly

B E TR R A A I

-
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SPI 7%

& 34846 : TravelBus 2 & 5. TL3134E. TL3134B. TL3234B+. Logic Analyzer 2 ) 5.

BusFinder 2 % 7|
A SR T
ZFELEF| e TSPl A 28 |, € R4 T B AT o

NI spiegss= X
iBE Clause Trigger
vcs o = R\lu,n State 1
Clock 1 |+ . T Baad * OR
MosI 2 o — False Data In IZI
MISO 3o — Trigger Data
Frame guard time @ Any Offset O Fixed Offset
0 Byte(s)
—> ® Trigger Datat | XXh | Data5 | Xxh |
(1000 H us : :
Data2 | Xxh | Data6 | Xxh |
FE o Statext Data3 | Xxh | Data7 | Xt |
Clock latch data on ¥ Counterx 2 Data 4 | XXh ] Data 8 | Xxh ]
Chip select
[Active Low 7]
Data output delay
3 Ons
Word size
8 [] oites)
bi-Fica v iEE K EVH
1. Channel: &, 194472 AT R - 3w B E o

2. Frameguardtime: § CS & §:EpF, ¥k =2t

3. Option: & T P % SPI ji## >

Output ¥, Latch data & &% it 5 A{SFEH 5 A PR, FERE

ns o

4. Clause Trigger: # %% % 3R 5F & 3§ # 5P o

5, FIFHFEEXRTR: L EREHT
Data f§ 4 chif & 4w 4

Data In: = &%+ Datain i€ f wff 5 =] %7 -

Data Out (Ref. Output Delay):

,H ¢ Data Output Delay * =

¥ 44 Data Out i if & 2 *

B, % AT 5 F - B Frame

T3, ¥ 4p 2 Data

0, &~ &5 75

ETTS
Wi

PR ALY L BEEA N ST § amiimff a2 o

Data Output Delay

281

Acute Technology Inc.
Copyright ©2017




Acute.

PC-based T&M Instruments

AP S SN
Dual Data: #= Datain/out 4% 2 bits i g #5558, &4 Word Size & .5 8 P¥,

|
v

"% 4 B Clock 7 2=, #¢ DataOut %ri=:h Istbit = MSB -

31 32 33 34 35 36 37 38 39 40 41 42 43

! 10, switche:
|<_ Dummy Clocks — ~— Inputto Out

Dl --—\ p .

DO High Impedance B'D D O@
(I0,) ~ 5

% Data Out 1 —mie

Dual Data(Ref. Output Delay): Dual Data — # i £ * Data Output Delay P R % #c
CENERE

i Data ff 8y » iR 7 3 MK T

a Data f§f = io3Fd 5 X T 8Bytes, A * i izgim B XXh £ 7329 P 5 i

R

R R T E R ehData, VR XA ELE o by~ A%
HEZUNhEL S E, - B SEBPFERZ DTS SE, LRIFRNF ZE YL
L EEF A

c. f§# Data H# & (Offset)

Any Offset: # 7+ © & & Data # ¢, IR & 973k 2 if # 05 »x Data

Fixed Offset: # 7+ © & % Data f =7, JIR# & #73% 2 if 2 5 >z Data
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SVI2 18 %

X #1848  TL3134B. TL3234B+

tEE s Sl
B E | e TSV s 28 ), € AT BT o

TN svi2 e5Eess pd
iEE Clause Trigger
Ve = Run State 1
Yoo
sSVD - State 1 * —>Tre Event 1 == OR
3 SVD Packet
v SVT - False VDD VDDMNB PSI0_L
AUX % Trigger - |Xh El |Xh EI |EB
PSI1 L TEN
[xn [+] [xn ]
|Load Line Slope TrimEI |01fset Trim EI
*h *h
—> @ Trigger *
SVID — |)G(h EI
SVT Packet
o State x 7 o Sl
== Counter x 2 = b [ EI
VDD Voltage
= [xch ]
VDDME Voltage
= 00th ]
Error Trigger
SVD Packet Error
SVT Packet Error
bizEicd v HEE X EVH

AUX T BRI R ()R (0)2 % o Blde o}

7 &% Chip Select # it o gt » & FRIT BB T F > 7

g o

{i’ﬁi%mfﬁi T

Ao Fl 5 o

G oATURL A AR EPE > T oarid S GRS 7 R 2 R P L

Fih - BARY Gul g o BEERF FRP DT IRAG

Aux i if > REFRITERITRABEIE T 0 Ak fRE S,

WA P RER A o

2.  Error Trigger: % Z_SVI2 3 Z_error f§a -

3. Clause Trigger: %% ®iifaikF o N fIF 0P o

/\/‘;‘T\ e
Nl K e

Y

R

4 FRFFERLH: S F M = RS LB P T § el i 2
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¥+ SVD / SVT Packet ¥ f§f i #ij » 4y =enff 5 # i, & LG XX AT L -
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SVID 7 %

X #1848  TL3134B. TL3234B+. LA3068B. LA3136B

If you have any issues with SVID protocol features, please contact your Intel Field

Representative.
R E SR T
B E | e TSVID M s 28 |, € AT BT o
[l sviD B22= X
BB Clause Trigger
= Run State 1
SCLK 0 ¢
SDATA |1 |- State 1 — True Bl o= OR
ViAert 2 |3 ? False Address |J0(h Don't care EI
AUX |3 > Trigger Command = [XXh Don't care El
Master Payload = |)O(h l
x When Alert |X Don't care El
—> W Trigger
ACK |)( Don't care El
o State x 7 Slave Payload | XXh ]
=" Counter x 2
Error Trigger
Parity Errar
= v iEE X HTH
1. #iE:SVID g » AUX g FFE 3 fx* o
Aux i g Es g A ek (L) % (0)2 * o Bilde o F oI R ET

N
S
@)
=.

=)
wn
@
1)
o
~—~+

L
=%
i
o

=

=l
&3
T
=
‘1-'
&3
il
=%
A
i<

EL A R 0 T S RS RF A FE DA o 0 0 T T
- BRI E O RERFFRSF DT IR RS XTLE Aux WiE @
FERTRT AL T2

1R R, T LR -

2. Error Trigger: * Z_SVID Parity Error f§a -
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Clause Trigger: # %% %in 23R eE & 3 f 2 3P o
FREFERETF: M HEMT = F AR L BREA P e § il B i
*+ Address, Command, Master Payload, ACK, Slave Payload % ## iiﬁi%l » dp T

, \ , P TP S
e, fEFTXOR LA ERE -
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UART 8%
£ 34846 : TravelBus 2 % 5. TL3134E. TL3134B. TL3234B+. Logic Analyzer 2 )k 7|
e RS SRl
g1 B 5| b e TUART i U2 28 5, € JR4c™ B#r7 o
JUL UART S22t %
BB Clause Trigger
O UART 0 R\tﬂ State 1
® LAPort State | *o—y 2 True Event 1 ok OR
Idle High :| — False O Rx ® Tx
Tx o |z — Trigger @ Hex Value O ASCII
Rx 1 |5 Bypass |0 Data(s) after Break
Data (Hex)
Baud Rate |
- * Data Size 8
(9600  [*]bps —> @ Trigger
03 [20th | [ xxh | [0t | | xxh |
BE " State x 3 41 |XXhHXXhI|XXhHXXh]
Data Bits (8 bits [*]
Stop Bits |1 :| = Counter x 2
Parity  [None [*]
Simple Trigger
Start of frame
End of frame
Brealk/Idle frame
Parity Error
Eia v FEE *® BR

Simple Trigger:

i X L UART v (i TravelBus B Jk 7| #8484 35) % 8 LA i -
Baud Rate: * @ UART Baud Rate -
T_UART i 2 frame % o

o ~ 0w npoE

.
Clause Trigger: %% %t t2R:E & 55 I3 wp o

P FERE T % G A 0 FIE AR L BREA N T § e iE 2
* Data ¥ iy ~ 4y e i, X AFFOXOR AT L -

Data f§ % 1 =% & 16 Bytes data, 72 % %47 <% data =%, % 9 ¥ Bypass ¥

ﬁ»&ﬁ@o
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USB 1.1 f8%

* #1848 : TB1016E. TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B

LEES S &

BHE1 L TUSBLIE A s |, § I RA4c™ BAHTT o

Ml use 1.1 BBE2 =

iEE Clause Trigger

Run
Dp o = J
State 1

USB Speed

Full Speed  [7]

Simple Trigger

Start of frame
End of frame
SEO

Bus Idle

ldle State

Error Trigger

PID Error
CRCS Error
CRC16 Error
EOP Error
Bit Stuff Error

bi-Ees

—> True
—> False
— Trigger

—> @ Trigger *

=" State x 7

== Counter x 2

State 1

Event 1 o= OR

PID \Any

Frame Number

Address (A) |=

Data

EXBEBIERNEES

' Fixed Offset
Byte(s)

@ Any Offset
Offset 0

v fiEE K ELE

o~ w0 D

€
Simple Trigger: & %

% % USB 1.1 i if -

USB 1.1 # % frame g% -

USB 1.1 error f§% -

Clause Trigger: # %% % it 3R 3F & 3 f§ 2 5P o

FREERRETH: MR EHT 2 EIAY LB PN STe § e iE
3 USBLL M dfe 34§ iy » dp hff 3 # 2,
a Data #f = o3Fd 53K T 4Bytes, A& * i =g XXh L5350 0 4 &

Error Trigger: * T

R FEFOXRAEIRE -

;_\_.L
BB
b. KT =v g » 17 HData, "FHE > XELELE- ’&_ﬁie?]%—L% RS

BpE G N iT s Sk, Z g FHPFRIE DT B E,
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L

BF Ao

=

c. f§# Data H# & (Offset)
Any Offset: # 7+ ¥ & & Data # ¢, NI & 973k 2 if i* 05 »x Data
%%ﬁ@%$$§W%°

Fixed Offset: # 7t » & % Data f =7, IR @ & 73k 2 if 2 05 »c Data

3

T AR R & -

Ny

-
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USB PD 3.0 /8 %
% #1848 : TB1016E. TB1016B. TB1016B+. TL3134E. TL3134B. TL3234B+. Logic

Analyzer 2 % 5|

LS STk
%&?l—g‘}qiE'T"JFUSBPD?).OE;‘TL]L@Ug’%J , g:’{iﬁ,—lir"f Bl %75 o
[l USB PD 2.0 B2s2a= X
iEE Clause Trigger
CC 0 = Run State 1
Yon
® —> True Event 1
Data Rate State1  —] o 80
e 2 False SOP Sequences
300 | Kbps
—> Trigger

Simple Trigger |A”Y : I

Start of frame

End of frame L5 W Trigger *® Message Header
| X000Kh
e State x 7
= Counter x 2 Data Obj(s)
Error Trigger
SOP error Offset 0
EOP error [ 30CO0CCOXKN
Chunked bit error
CRC32 error
= v T % EU%

@iF: % T USBPD3.0CC i if -

Simple Trigger: % *_USBPD 3.0 # %_ frame f§% o

Error Trigger: 3% % USB PD 3.0 error jf %

Clause Trigger: # %% %in p23keE o 3 2 P o

P ERETH: 2 F G BT = R L B TE G A i
** SOP Sequences, Message Header, Data Obj(s) % # B~ dp R H AL, 2 AR

o~ w0 b

FUXTR A E B o Offset i 0~7 =BT iy~ -
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