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Figure4.  Opcode & OPerandfBHTBIL........covieieeeeee ettt ettt re e e 9
Figure5.  Opcode & OperandfBTHUIZ ......ccveiiiie i 9
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AFET7769 /& TI )3T AR i) A Transceiver, AR S FIHRISGETE S dest), i
ESPER I . AN Z PLL A8 HESMEE N AR LRGN, s
RS P SR Sy AT IR G S R e it o 77 RN, B8 i A7 5 KAy Ab EE T fig DPD/CFR (1
Pt B 5TR BEARE A DFE -

MR F DU RE AR SR K H RS, MASAFHIA A RIS RN S IR E, P X8 F i BLahk
HEE A%, N TR A IR AR, TI R wrfras (B fE AL b, TPk 72T C st
Ao BAEH B AL B A AR AL TRE LA S AE IR AL R IE R D RE . R, FETT KRB AF
I, AN TP SRR BT, HP AT ARE RGBT S T

ASCEST AFETT69 77 e R AE L HRE M, S50 R T VR T TR, 0 8 2 PR FE R G
B AT T UL, AT PRI R CAPLEEAT T AR, 7 R P R TR 5 Hh
MEITEEEE R AFET769 2844 - 3055 .

2  CAPI B4 EEM A

21 REEfFE
NTAETH P FERMYES, TI AFET769 AR E T LR Rt

1. Error handling: > e B2 IR M PAT BINIRAE B, AT RGN il il o, R mlHE
VT

e TI_AFE_RET_EXEC_PASS: BREFHAT BRI B0 H IR

e TI_AFE_RET_EXEC FAIL: 2GS HECE A, (HREREBHAT R, —BSTER
PESZBR TARRES R, SR Z AR, REESIEERRER T HEL

2. Multiple AFE Device Support: 7£[F]— RS A host 42 Hil A [F] AFE7769 #54Fm (1 H . #fF e
X afelnst A/R[H AFE7769 FI%sf4 1D, 15545 Brfa #4 Lib (1 function.

3. Channel Remapping: BT AR, ANFERHIH F11# channel number & U, T
Lib $24 7 7 fi & 1Y channel number mapping & X 72

4. Simulation Mode: — fi H 7 FF & i 2 2 75 B A A4 30 AR o 2% 47 (10 175 0 1 1) SRR 3R AT
W, TE T AT 2 SE Prms AR g AT K. (E2 i TR 2 s30T BEAs 1 1 27 A7 28 B 52
B B — S A RE IR HAT, T B AR AR R SR T, R ey S R T T 1 B A AR
fH. Bk TI Lib fE07 BB R BRI 7 % A7 48 M AR IS ) #:1E, vwiE g e &
AFE77D_LIBS_RUN_MODE #f A\ fjj B =
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5. Function Renaming: T/ I ek%idn 2 SJRANE, EAFRIH PR RS 75 240 A
FUE SCEE VR B AT R R RBRT R AT v & . FH P AT E i 2 20 MakeFile H
AFE77D_FUNC_NAME_PREFIX #4754

22 a4

T Lib B FEE R PUE A T Lib HE X APL %L, A7 host 43 R s, 7~
main 5%, makeFile 7~ .

~ & AFET769D _3p11
v g AfeTTxxD
& Include
& Src
v @ AfeTTxxDUser
Include
& Src
example
Makefile
MakefileCpp

Figure 1. -4
N CEIX DY P AT A

221 TILib HEX CAPI

ZHER A TE Figure 1 P AFE77xxD USRI . FEAFEH PR T # R C Function BLJ
Function F) e8] 2 € S0, HP B Sm PR fE nT LA . e T OWREAT T Gemngedr, A -
BEEHATEE BWE TV FRAES G, B PESE s A aeis AR 25 R A

% H Function JEHFE, RSN 2 THELEE 2N 5 S B 10 S Ams |, AGCIPAP #4T)
Aefic &, JESD $21/SERDES # 1 11X IhHE, DPD/CFR [t E (fE AFE7769 77 DPD/CFR f)hit
A o TIAT%EE TRX MECE, 8900 1 #5007 AESS IG5 3 R S50 47 S HT) CAPI
B0, i AGC. PAP ZH(IiCE CAPL. 15 P I-F &0 H o] T H R — S HCE A, 1+
THMZR B E T LEE CAPI s28l. 7228 4 =rh, S¢h HAe 7 ar Al R v 28 i e i )
H P A4-F & 9 1) CAPI.

2.2.2  F )/ host &3 RIRShEER

%k FEALRELE Figure 1 F 1K) AFE77xxDUser A3, F B P st A7 490 . 76 T 4E97 77
AR, N85t AFET7xxD N & 3k4T 489, AFE77xxDUser 7 i1 4E 37 1 N S A2 1 78
mhe XIS P YES N B BON R, B N LU R ORHR:

o tiAfe77D_afeParameters.c: WIHTCIRE], /R EEI M EIEL AFE R4iH(1 AFE ID lﬁ
2N, SR EAS BT A (WRFERR, MR, FdEsE, JESD HOMES) .
H, init_tiAfe77Devicelnfo_t() 2 #]4h 1k tiAfe77D_devicelnfo i iR u&%ﬂﬁé‘{{%&#%ﬁi}\%}%ﬁ
BB

AFET7769 #1157 3



I3 TEXAS
ZHCACT7 INSTRUMENTS

e tiAfe77D_basicFunc.c: FZEAL$E host AT AFE HIIXSNERE LA K55 B AFE S host #F
RILILERER, MR sysref (5 518K, log FTENZELZEINRE. 26017, 16 NI S
1, [* TBD: User domain */#i), 75221 H 4 host B 4FHxt AFE 1) SPIBK S itk %

TI_AFE_API_COMP uint8 t AFE77DFNP(afeSpiRawWrite)(AFE77D_INST_TYPE afelnst, uintl6 t
addr, uint8 t data)
afeLogDbg("WRITE: Addrress: 0x%X, data: 0x%X", addr, data);

/* TBD: User domain */
return TI_AFE_RET _EXEC_PASS;

}

2.2.3 % main R
AR NS P B main BB R, LR log iz, SEVIIREENE .

2.2.4 makeFile ;=i
TI 4L makeFile 75, 752 d H P X host R85 10 2 R IA B 3EAT 4E 9 .

3 CAPI R BT RN
AT BT CAPI IERGEE R E] host # .

31  SEHMLEE

LR E XMAR TS ERRRERRE, 28 (1) EhrdsfE T/ERCE, WekFE2, DDC/DUC
AE, detector [TIRZFER; QMFECE, Widsft 1D, WIEMGE S .

TR RS2 7775, T IE#EAT A48

751 1. afe77DInstDevicelnfo ({FRE1 L 45 B A FT A B A 4 N R BHRES FTR -
afe77DInstDevicelnfo tiAfe77D_devicelnfo[2];

void init_tiAfe77Devicelnfo_t()

{
extern afe77DInstDevicelnfo tiAfe77D_devicelnfo[2];

for (Uint8 ti=0;i<2;i++)
tiAfe77D_devicelnfo[i].afeld = i;
AFE77DFNP(setDefaultParams)

(&tiAfe77D_devicelnfo[i]);
tiAfe77D_devicelnfo[i].halConfig = NULL;

}

A7 B — N A

o E XN ti_Afe77DDevicelnfo_t, FEiEATSEHIMELL
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o U222 NFTIR, T baseFunc PR P AT R AR S bR 2L
o TEMFHEMEMBLRBETHEIIEI T, 7 LALE makeFile HERIN-D Ay 4. 2841
WA IN“ti_Afe77D_“JuPrH BRI AT, NAZKON:
-D'TI_AFE80xx_FUNC_NAME_PREFIX(funcName)=(ti_Afe77D_## funcName)'

o NEATEEEXT channel mapping BEATAE 0L, TE4R 1R AT 75 2y R4 makeFile H-
DENABLE_RX_CH_REMAP, -DENABLE_TX_CH_REMAP -
DENABLE_FB_CH REMAP, k2, NHEETRE

JE 2: £ %A — host B4 HIRN A AFE [N 375, afe77DlInstevicelnfo 2 X RN
tiAfe77DDevicelnfo_t %4H, ¥R AFE & 5] XTI tiAfe77D_afeParameters. I [ A7~ fl4KAS,
FEE ST 1.

afe77DInstDevicelnfo tiAfe77DDevicelnfo_inst[2]; // Example when the host is controlling 2 AFEs. For different

number of AFEs, the size of the structure need to be changed.
afe77DInstDevicelnfo *tiAfe77D_devicelnfo;

void init_tiAfe77Devicelnfo_t()
{
extern afe77DInstDevicelnfo tiAfe77DDevicelnfo_inst[2];
extern afe77DInstDevicelnfo *tiAfe77D_devicelnfo;
tiAfe77D_devicelnfo = tiAfe77DDevicelnfo_inst;
for (Uint8_ti=0;i<2;i++)
{
tiAfe77D_devicelnfol[i].afeld = i;
AFE77DFNP(setDefaultParams)
(&tiAfe77D_devicelnfoli]);
tiAfe77D_devicelnfo[i].halConfig = NULL;

}
¥

3.2 H/EIEHEE

BEXTSE PR R ERAE > NPT . S HTAG AL IE B A S A W AR 1L S iR IE R B i B T RE . &
FH— TR B AR N & .

AR L, SRR R R AR SN AR A B i, S B SRR A (AT SR N, BEATH AR
WIS, KU LARIE RSN rst, sysref (5 SHCA MR, TISIRHAIRLIRIE A A28 R 5,
host BEAT AT H 44 BEUIF BEAT P A7 45 B0, RGGUN TR U I QR «

AFET7769 #1157 5
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Start
AFE77xx Power-Up Sequence

Assure input requirements of the
AFE77xx before power-up

REFCLK and Sysref

False—y Check clock timing unit

| True

Power Up with Correct |

Sequence(from low rail to high rail) Check

orrect— 1. power sequence status
2.SPI write/read status

Device ID Register
Readout

=

Wait at least 100us

Power Sequencer to )
Powered Up? False—]| Check Power Supply Configure ASIC/FPGA JESDTX and RX correct
Status |
Bring AFE77xx out of reset Continue the next
(rstDevice) programming flow

True Set RESETB to Logic Low, wait for

100us and make Logic HI. AFE77xx

P out of reset.
Wait at least 100us End
| AFE77xx Power-Up Sequence

Wait at least 100us

Start SPI Writes/Read

Enable REFCLK and Continuous
Sysref from Clock Timing Unit |

Perform AFE77xx device ID
readback. Double check successful
AFE77xx wake-up.

Figure 2. REZFVIHBUTFE

EF%t Figure2 FHi 5 7 AFE J5 ) Start SP1 Writes/Read #:4F, #EAT#E—B MBI 0A 3 fion, 518
PR ST aa AT FE N T A . b, RS T R EMSRAEIE, R T 2R 1 3
fE. fE N, External action #2752 host 42 | & &3 £ an iy 2485 (LMK 04828, LMK5C332186, etc)
25 sysref (55, FPGA 45 H GPIO #5155 o X JUANBhE & TCik Bl il AFE 8452 i, &
FH P host B4 f#EMT external action, FFEENIHEE 2O MM EE. FFEFEREKZ, 4MEs)
£ ASIC/IFPGA ] SERDES KIAWItH 4 #2 75 ZLARUELE & 3 1) Config and bring up SERDES 4%
RIE T (FEE AU RIS Transceiver #J4G1LHT) , &N AFE {lf¥] SERDES B TCiE IEH HiE M
SERDES # 2 #.
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Start
AFE77xx Bring up

External Action: FPGA trigger rst pin

Software get System Parameter

Configure analog digital modules

Software Reset by SPI Writes

Configure JESD Link Parameter

External Action: Give sysref

Bring up internal MCU

JESD link up

External Action: Give sysref

Configand bring up Serdes

Device Status Control

Bring up PLL
End

W IR SRR AL SR

Figure 3.

3.3 MEXH#KN

331

3.2 Wifrik, WIantk AFE IR E host BUPFARYE o A7 45 R BN A A7 S PP B 5 o A7 A E, A8
X B A7 e A B A L P AT 3R

WALAR AT LI TI EVM AT Latte R, BUE HEORSCRG . I  ERA A28 R 5,
host A IEAT fEAT IS B Z KB, 5 AFE 88 TR B TI (3517 85 R S Wi Fg T4t
R iedE, N BIEAT N

JFiE H &

JR 4G H SRS A G BN AT BB, (E 2917 2 R P B S M N I 28 BRVE BN A, 4 SPIWrite/
SPIRead/ SPIPoll/SP1 Readcheck &5, FI /" F A AR HTACAY, CKEAH B A E B/ E i 21 2 SPI BB
W, T AT M -

F(Raw log format)

B K ]

1 SPIWrite address, Value, LSB, MSB SPI E5#:/E. Address: Hidik, Value: B AH,

LSB: &A%, MSB: e i

2 SPIRead address, LSB, MSB SPI 5#:4E. Address: Hidik, LSB: mfkA %K

7, MSB: &xmE R

3 SPI ReadCheck address, LSB, MSB,
expected_Value

TR R R 25 A7 SHE FF 5 PO be s, 3R (1]
ELi 4 5. Address: Hidik, LSB: fefiH Rhi,
MSB: 1 %47, expected Value: FH{E

AFET7769 #1157 7
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4 SPIPoll address, LSB, MSB, LR R A I T B o, AN 5235 EOORE 87 s ik 25 47
expected_Value PAE I S TR LR, E5 TRBAE A 1R s Bk

PR WS B IREGHE 7 TR TR, R (5]
error. Address: Hilik, LSB: AKAH RAL,
MSB: #xi=H %f7, expected Value: il

3.3.2 T AREHIE (Hex format)

Hex format /& 16 HEIERIEAAERE 20, FEEAE T 7 host B4EH, i1 AP BEAT AT F - B i 2 BK 5h
. AHEET raw log format, B A /NSRS, FHREFAFAIA TR E B g B RA S NN
SRS AT HER

RN AR R VE S 1E (Opeode),  #:4E A\ 2 (Operand) i1 25 17 2e ik, 29 /7 %8{H, LSB, MSB L. 8-
byte B RBEAT 70k BEAEAERSZE host FXAFAEMT Opcode, R EXNT MK ZUREN, 85 fdbT
Operand, ¥ IEMIASENIKERSIH . FiHKYL, Opcdoe %5%1 host B PF R — B 1Z AT FhE
AZHAE, 1 Operand /&7 host AR EAEFI R G ML HEIEANS . R, ACHUHRIZ
£ host 3K {21 ¥ Opcode #1 Operand ¢ 5, & EHAF &I IER . MIE AFE P TT
I, HHA5 Macro 2354 REMFIF E MCU (1, host BfFiEd K2 H 7% F &K Macro [
Opcode A1 Operand, H1 MCU [ 4797 | MR T5 44 .

X B A A4H Opcode Al Operand M 7772, FEREAT A48 o
Opcode 7i# 7E = 16bit, 1 16bit & 0. &4 Opcode %t M (I EEAE SN -

0 1 2 3 4 5 6 7 8 9 10 11 0b10xx

Write | Read Read Poll Delay | Start Macro Give | PlISpi | Load | Reserved | Burst System
Check New | Execute Pin Access | DSA Write | Parameter

Step Sysref Packet Update

Opcode —f& i 4 A~ byte CSEBR G AWRIEN T EAith 0) , Operand 7 AR 2 Fh, &k b
2byte, fimA1EE EFR (W burst writes). TR ULEH T 8 byte Al 4 byte %> Operand 4% =X

Opcode Function Word0 Word0 Word0 Word1 Wordl Word1 Word1 Word1
Bit[31:16] | Bit[15:8] | Bit[7:0] Bit[31:28] | Bit[27:24] | Bit[23:16] | Bit[15:8] | Bit[7:0]
0 Write 0 xx(0 by default) MSB LSB Data Address
1 Read 0x1 Address NA
2 Readcheck 0x2 xx(0 by default) MSB LSB Expected Address
Value
3 Poll 0x3 xx(0 by default) MSB LSB Expected Address
Value
4 Delay 0x4 Delay in Ms NA
5 New Step 0x5 Step Code
6 Execute 0x6 Num of Macro Operand Operand Operand Operand
Macro Operand Opcode Byte 4 Byte 3 Byte 2 Byte 1
Bytes

8 AFE7769 B H 15
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7 Leak Sysref | 0x7 Sysref Mode NA
8 Pl Access 0x8 Request Type NA
9 Load DSA 0x9 RX/TX DSA NA
Packet
TR T Burst Writes [1] Operand #% 2
Word0[31:16] Word0[15:0] Word1[15:0] Word2[27:24] Word2[23:16] Word2[15:8] Word2[7:0]
Opcode:11 Num of bytes to Start address Byte 4 Byte 3 Byte 2 Byte 1
write

N TR X P A AT AR B -

14960 #START: Doing RX IMD vs DSA improvement Analog Writes
14961 #

14962 0x00000000; #Write

0x700F0011; #PAGE: rx_ec i=Oxf; Address (0x11[3:0])
0x00000000; #Write

0x700F0011; #

0%00000000; #Write

0x70000B33; #

0x00000000; #Write

0%70000B32; #

0%00000000; #Write

0%70080B33; #

0%00000000; #Write

0%70200C91; #

0x00000000; #Write

0%70000011; #

0x00000000; #Write

0x70000011; #PAGE: rx_ec_i=0x0; Address (0x11[3:0])

149¢

1497
1497
1497
1497
1497
1497
1497
1497

Figure4. Opcode & Operand f&E#T#H) 1

WiE 4 1) 14962-14963 17 Hi7~, host B AFE LM 14962 1T (1) bit[31-16]=0, K7 LT 747
aEN, W 14962 1T 1A K] 4 byte AT T, 25 HBMENTE] 14963 1T, bit[31-28]=7 XK MSB Ny
7, bit[27-24]=0 183K LSB 4 0, bit[23:16]=0x0f {X3& 5 N{E v OxOf, bit[15:0]=0x11 fX3K 5 A\ Hihik
N 0x11.

#Read  chip_id=0x77d; Address(0x4[7:01,0x5[7:01,0x5[7:01,0x6[7:01)
#
0%0001000¢|

3023 0x00020000; #ReadCheck

3024 0x70100006; #

Figure 5. Opcode & Operand f&#7#] 2

WK 5 ) 3022 47f17~, host BAEE SEMENTE] 3022 47H bit[31:16]=0x1, (U3 T AT HAF A1
B, 3022 171 bit[15:0]=0x6 X375 LI Z7 A7 4 ki Jy 0x6, bit[]23:16]=0x10 Q&K U=l {E
N 0x10. G0 5 M HhE Ox6 [ 25 77 2o Rl Ay 0x10, MRz Al an S hly 0x6 (1) 25 17 28 [m]
TAHAE 010, JUERARIR [FR I, FH0R A1 52 bR [EEE -

3.4 HIEALEREL

WA 3.2 WFTE, AFET769 Z1W T WG FE, B& LB FFER, SMBESH &R,
JESD &AL, HP RN 1R A SE L AFET769 WI4R 1L .

Tk CRHEFE) « 0 3.3.1 7R, T4 Raw Log Format, HiF P AT T & BExf S8 7 1 i
FrARAD, Wb 2R 2R3+

AFET7769 #1157 9
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I (HEF) - A T IREEAIWIEG 1k % % (afeDeviceBringup), 1% E LIS AENT hex Bl B SCHE AN
] opcode A1 oprand Dhfg, HJE)Z RN 5E AT UG KIS BN ZF A7 AR L B

v & tiAfe77D_init.c

# math.h

& stdinth

# stdio.h

M string.h

u tiAfe77D_afeCommonMacros.h

u tiAfe77D_afeDeviceConstants.h

o tiAfe77D_afeGlobalConstants.h

o tiAfe77D_afelibGlobals.h

o tiAfe77D_agch

o tiAfe77D_baseFunch

u tiAfe77D_basicFunctions.h

o tiAfe77D_controls.h

o tiAfe77D_inith

o tiAfe77D_macro.h

o tiAfe77D_pap.h

U tiAfe77D_serDes.h

U tiAfe77D_wrapper_agcParamsSetterGetter.h

U tiAfe77D_wrapper_dpdParamsSetterGetter.h

U tiAfe77D_wrapper_papParamsSetterGetter.h

U tiAfe77D_wrapper_paramsSetterGetter.h

e ti_afe77D_afeDeviceBringup(afe77DInstDevicelnfo*, const char
 ti_afe77D_doRxDsaCalibFromHex(afe77DInstDevicelnfo*, const
= ti_afe77D_doTxDsaCalibFromHex(afe77DInstDevicelnfo*, const
o ti_afe77D_parseSystemParams(afe77DInstDevicelnfo*, const ch
e ti_afe77D_runSingleStepFromHex(afe77DinstDevicelnfo*, const

Figure 6.  Device Bring Up B 5%

4 ZBh3 API

fEa IR sE iR, HI 3 BEAEAN R AL DL N B 85 R 1) TARR AT R, B ol H A
s BECAGC IMIRAF. THERAE R e as 3kt B, Rt s APL P AR ME API
ML AZ, 1 AP BHTIZHEIFIAT W M A8 SN TIHRMERIZIE API FRAER+5E, 5T
R XS A FREAT YRS, E 0 A PREE:

1. SHERE: F PRSI TE S, U R 2 R R 2 4

2. SEPRESMAAEH.:

o ARALSSEEHITIRE APl XA AR AT M, WHT IR HIETE, BSOS

o IRMPIRASIEIMTIRE APL: XTSRS AT I3, Wiz Hl PLL BERAS, JESD FEERIRES

o HAMRED APL W BB R T AWK, SAFHILRENFERA, W Serdes I,
JESD & [ & # ) T e

4.1  ERATHIHEREERKIZIZE API

W bR, TIRETIEFEEMIE AP, X8 AP 278 5 RKH 2375 F F P BT s 360 75
K, BATRZVEWHFEITE APL &ERE] host BAE 2. ERFRIEDLT, B4 LRRIMER AP
IR EIA R, A T8N R R S, R B AIET H 5 A, FRATHEE P 7R T H A i A%
PR EEZLORUE DL R B API(2.2.1 FiHAUR T APD)EERE] host FAFH . 1HVER, 3R RARIER € N
s TR, e AR R R R BPI R AMEAMEG APL T5R, 1B AT

10 AFE7769 B H 15
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File name

Functions

tiAfe77D_agc.c

agcAlcConfiguration
bigStepAttackConfig
bigStepDecayConfig
smallStepAttackConfig
smallStepDecayConfig
configDgcCoarseFine
enableDgc
enablelnternal Agc
extLnaControlConfig
freezeAgc
getCurrentRxAttenuation
setDefAttenuation

setMaxMinAttenuation

tiAfe77D_calibrations.c

I%: loadRxDsaPacket, loadTxDsaPacket, readDsaPacket [ i1 API

tiAfe77D_controls.c

k% sleep A% API, getOptimalRxPointers,

maskPllAlarmsToPin, maskSpiAlarmsToPin, overrideAlarmPin,

overrideDigPkDetPin, overrideRelDetPin ] f5 API

tiAfe77D_dpdCfr.c

i APl 24K

tiAfe77D_fb.c

foDataMemCapture
getFbDsa
readFbNco
readFbPeak
readLowIfNcoFb
setFbDsa
updateFbNco

tiAfe77D_jesd.c

I API

tiAfe77D_pap.c

WP A PAP IR, ANEERK;
WRH A PAP Thit, FREEFTH API

AFET769 Z1FH 1115

11
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ZHCACT7? INSTRUMENTS
8 tiAfe77D_rx.c Firf API
9 tiAfe77D_serdes.c FTH API
10 tiAfe77D_serdes.c BT API
5 ZS%ECHR

12

1. afe77xxDCLibsDocumentation 7/19/2022
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ERFRNRREH
THREFRERANTREERE ( 9FBER ) . RITAR (8F3ER1 ) . MARHMRITEN, METE, R2EEMEMER ,
E{%Ei&ﬁﬁﬂﬂ’f‘f&ﬂjﬁﬁﬂﬂﬁ?ﬁiﬂ%ﬁ?ﬂ’ﬂ?ﬂﬁ , BEETETNEHYE. RREARAANEREITELEAE=SF MIRAFRHETE
XLEFRAMEMEA TI = RETRITNBRET RARER, SFATREUT2HIRE : (1) HNENNARRESEN TIFR , (2) ®Rit. B
MRS |, (3) BRENNARZEMREAREARLMBIERZS, FERE. KERHMER,
XEFRNELE , BF5TEH, TI REENTHXEFRATHARRRMRN TI ~ROEH, FENXERFRHTHAERRET.
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