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I LNA (Low Noise Amplifier, KREFEHRAR) 5 R T MIMBUHLRIZASTERE, v RME
Fl AGC (Automatic Gain Control, HZ3E&mEH]) ThEk. XTF—EhETEENKBAE
5, it DSA (F#EBHFER) A DGC (FEiamaMe) Bk, FEmifRE il B B
AERERT, RERGAKIESTEE: F5HEEE LIRUBEA DSA FRENGES,
DGC 2 EH M AT HRRIAME; E S THRET T IR DSA, Hrih s M E
WML . M TFERIRRMANGES, TEEMHK LNA SO BRI HE. il
W AT ZAER R Tl Transceiver it A ZE T HIZEM K AFET7xx R 5 AET 5 CRFE SR
FIF) AFE79xx &%), EAIHER T LI AGC ThREMKFTA FrEfith, Hd AFE79xx FH
FERE. XFEW. TSRS, TEMAT 4G/56 RRU/AAU &5, A0
AFE79xx A%, % AGC Theg, JLHEREZ AT LNA Bypass ZJ5 AGC HEHIESEIN
WEHITNA.
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R 8 SO AT AT IR 756 RGMERE SR R /ME 5 . fERREME (SNR) —
SEMTEN T, REEHAESIR (-174dBm/Hz) . BEAEH S (BW) FIRZMIMES 25 (NF) 3t
[FloE, —MRmis, SRS AR EMSE, ATHRERFANREE, GRS RECERK
A ECE FEATZOMA LNA DLREAR RS e R A Zhas Vo LR 1) 58 SORFRYSHL AT AEZ 3
1) B RN PR RT DRI 2 1) e NN R CREBUED 2 k. i AGC ZhEgmT LAY REIhLm
BNASYEF: M N\ o I RH 2615 5 D 280 1 B I T TRR AN, B R i 1 RS0 25 AT 1 ADC Hi B
PLRD, R 2 i 3 2 DUPRIE A S S 2 s MG S R T I E W ITRE, & sl
18 35 [F I PR 1 25 . B a0 R T DGC (ALC) MEERSER, AU 25 i 15 i DSA bk
AT LNA bypass Ihgg 3t [F 58 -

AFET79xx /& LA HIRAE (RF sampling) 2244 5250, 145 4 AN 528 RS Ao iE A 2 A it
IE, REPRR REE K AL T JESD RX/TX, DUC/DDC, DAC/ADC Al DSA #fid, ¢
RO RS AR ThRE (Radio on chip) &S Sl &k 4% (transceiver) . AGC 2 H:UGE
EEEIIRE, FEAST AT G S IR AR HURE SIS 25 32 5135047
£ AGC #3UF, 75 ASIC/FPGA /- N\ (B DGC Slicer [IfffL4h) AFE B[R] 42 18 15 1) 2 5
SE RO A NGB TE 1) F 303G 2k P o 3 R A ) 3R U RN 3 A5 R 4y, N B eSS 2 AR Y
ASIC/FPGA, N#iFrHN MGC i3 AGC. — 15, A AME AGC T ARG B = i R G
BT T KRG AF 3 RE 1R U S ER . R FRAT T2 13U# H transceiver WEB ) AGC LATRI{L R
Giffit, AU HIFR AGC Cinternal AGC) (I TAEEHE . S8 E LA i C ekl
WESHEAT N (ECH A RRWER S SCAX M. C AR e 4) .

2 AGC %

21 AGC fijr

RELATTERIW, (55 AR 2 kA DRI UR I Y8, Bl FHL S Sl i
55 IR LL#]-10dBm, fEH T = WM SiEE 2K T-110dBm; ML AR N AR IR,
FEARFEII B, LR BRSNS 5 58 BN R K, IR ESR BB ZhAVEE R =K. W
K1 R, WA SARESH G Attack [TRRD . ADC 2 Hil ARG % 8 o 75 22 92 RIS,
LLigt % ADC Hiith. S AFHIES STH% (kT Decay '1FR) , ADC Hif FRIARADUEE HE 48 ok [0 1,
PLESR SRR RBUZ . ADC 2 Ja BE 7 3 70 WU AR AR SUL B i 3 2 ) AR U5 5 A2 B It AT M2
CLORRFHORE S I 23 AOTEE o RIS, O 1 i S Feds,  Attack [TJFRAT Decay ['FR 2 (8] — B/ 22 B
A E Rl X TR], XA X E] /MR Detector FRIHRS EERT 2 48 7 KM 5E -

Big step Attack

Small step Attack
]» Hysteresis region

4

o))

Small step Decay

Big step Decay

Figure 1. AGC #&#|B#ER&E
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WK 2 FioR, BIAGES RN, S AORAS MRS &5 2 ) =5 LRI A T 5831 AGC ¥Rk,
B MR . L, BINE S DA I 53 H 2 RO B P AL D A W s 2H R
TEREAS AGC #ERg 2 M EE M, RS AU B 145 5 0 B IR Bs i 1T PR AL EEAT LA,
[ 4 o) A A HH A I 45 2R s TR AFDIRESHL 2 AGC 1%Ly, 1R 4E Detector el 45 Sk ok € & Bt s
FEEE 25 324138 7 B DSA/LNA bypass fil DGC #Jl, HRIRASHLI S B DSA #4447, DGC R4
DSA 113 ek & 7E B 7 30 HE 51 BT ST 3R AT 432 . LNA bypass Zhfe g ikt i 5, 58— FExL
$itphe, T Band Detector 1%y H % AH B IEIE ) LNA bypass DLk B 5 BN 50 255 Bl i B
M5 MR inE N HZ R 22 DSA B M1 TRIE, LNA bypass IhRe#ifil s, 53E%4h
5 LNA DI KRGS FASTEE. BT LNA bypass #b, HAtTHAELE AFE79xx PN &1k 56 B4 Bl

(B 2 ZZEHERD , 8 PRI ES XX LM T TAE 7 XS Hk BTN, X TiE—
T BN A A EL A 1 LNA bypass Thfg, 7555 =& 7% wifl {8 ] LNA Bypass ZifEd K AGC
YR S oA R E AT IR

[}
LNA Bypass!
t

State
Machine

2

Band
Detector

Digital Peak
Detector

LNA

LNA

A\

Reliability

DDC
baand1

To JESD

2.2

2.2.1

Detector

Digital Power
Detector

Figure 2. AGC ZHIEE

e 7/ D 2R A 01 2%

TR ThRER 4>, AFE79xx WAL T DUFF Detector. Al TE A A [A] B WL 77 T ANk 7 1)
attack/decay ['JfR %X & .

Digital Peak Detectors at ADC Output

% RX BIEHA VIS ) Digital Peak Detectors, Aibfi1A] DL Bd & : Big Step Attack
Detector. Small Step Attack Detector. Big Step Decay Detector 1 Small Step Decay Detector-.
X4 Detector iz - ADC 2 5, DDC i (Bl 2 atid's 1) , Kb BA 280 0 o8 A
XF RF Peak Detector [ i 14 R

Digital peak detector 1) TA/EFEMIE 3 fizr, & 8 NMHE AL (fs/8) iy RAEA R E 1 [T FRAE

(AttkThresh/DecThresh) W, ik —ENE W (WinLen) i TR E, X T Attack
Detector, 4n 51X By ] Py it ] BR vk B0 i e iH (NumHits) %1 Hy Attack Detector 3 il &k
PPRA 4 3 AGC ZHIRASHL; X+ Decay [1FR, an 545 e i 18] py ik [T PR il 3+ 8 1,
fi i Decay Detector # il &% [F1IRZS 45 AGC RS-

AFE79xx AGC+LNA Bypass Z#( 1% &
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J“rresh l CTh

Dco t - o — — Y Tria
A e ( | (Count the number of | ( | rioger
Peak among 8 \ 3 crossings within a 3 \
‘ samples ‘ SITE programmable block ‘ ek
J preiod

Figure 3. Digital Peak Detector HEH&]

Small Step Attack i& FH Tl AR AL ARXT RIS (5 5, — Mk Attack [TTBRAE n] LA B 7E-3dBFs £ 44,
Decay [ 1FR % & 7£-6dBFs =47, MM E KNI ERET “REEEEE” AN, Attack W &K —
M 0.1us 225, Decay W& & — A 10ms 2. 1M Big Step Attack i& 75 ELE IR T
Y, —MwERTIRELL Small Step Attack Z 8 iy, WG KT, R BEFPHELSTE KR,
sehrdr, Nk AGC 45 HIZ 4, XA Small Step Detector 1] DL & K E70 RGEHI T K

2.2.2 Digital Power Detectors

Digital Power Detector 1 Digital Peak Detector H A M R FIRAEAIE (B 2 h4rtadm's 3) , it
BA AP T 5 A PR . AR SET, B4 RX s, R Attack A1 Decay P~ Power
Detector. ‘&4t {E 5 HThEA UA TR, XHE SO RBAGUR, X T ICEH 5% RN )

5, — AT B R Detector

Br TESCS BB ZIECE (Bringup config) 4b, & 0] DUR 78 i ff FHER L) C %% Digital
Power Detector 1 Digital Peak Detector [\t T E, BREURE AL SR N R B0 Th e 0 1] S 4
w, PLESCHESHIMFEERY, EREERESE C MAURRY (C MBS R EITER, &K
SCARE A V2p5 MK C R -

uint8_t ageDigDetConfig(uint8_t afeld, uint8_t chNo, uint8_t bigStepAttkEn, uint8_t
smallStepAttkEn, uint8_t bigStepDecEn, uint8_t smallStepDecEn, uint8_t powerAttkEn, uint8_t
powerDecEn, uint8_t bigStepAttkThresh, uint8 t smallStepAttkThresh, uint8_t
bigStepDecThresh, uint8_t smallStepDecThresh, uint8_t powerAttkThresh, uint8_t
powerDecThresh) // ADC Digital Detector Threshold configuration

uint8_t agcDigDet TimeConstantConfig(uint8_t afeld, uint8_t chNo, uint32_t bigStepAttkWinLen,
uint32_t miscStepAttkWinLen, uint32_t decayWinLen) // ADC Digital Detector Window
Length configuration

uint8_t agecDigDetAbsoluteNumCrossingConfig(uint8_t afeld, uint8_t chNo, uint32_t
bigStepAttkNumHits, uint32_t smallStepAttkNumHits, uint32_t bigStepDecNumHits, uint32_t
smallStepDecNumHIits) // ADC Digital Detector Absolute NumHlits configuration

uint8_t agcDigDetRelativeNumCrossingConfig(uint8_t afeld, uint8_t chNo, uint32_t
bigStepAttkNumHits, uint32_t smallStepAttkNumHlits, uint32_t bigStepDecNumHlits, uint32_t

smallStepDecNumHIits) // ADC Digital Detector Relative NumHlits configuration
KESHA -

afeld: AFEID, HTXARGHZH AFE G

chNo: Bit wise channel select, &A™ bit Xk —AMliE, G4~ EE N Oxf

AFE79xx AGC+LNA Bypass Z#( 1% & 5
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bigStepAttkEn/smallStepAttkEn/bigStepDecEn/smallStepDecEn/powerAttkEn/powerDecEn:
M Detector (1)1 A

bigStepAttkThresh/smallStepAttk Thresh/bigStepDec Thresh/smallStepDec Thresh/powerAttkThre
sh/powerDecThresh: ¥ &%} Detector {1 TFRME, & EMH=-=14/4

bigStepAttkWinLen: Big step attack Detector fil RF Detector [ & K E, ¥ EEH= SHHE
*10ns

miscStepAttkWinLen: HAth attack Detector FWIM & KX E, WiE= ZH1E*10ns
decayWinLen: Fif decay Detector FIMII WK X E, WEH= ZH{E*10ns

bigStepAttkNumHits/smallStepAttkNumHits/bigStepDecNumHits/smallStepDecNumHits: 1t
agcDigDetAbsoluteNumCrossingConfig i %t H1 At B Detector 1T TRRIE (ZEx0&E) ; 7
agcDigDetRelativeNumCrossingConfig #1 A% i Detector [i+-# JIR1E (FIXT &) , WEE= 5
BE I 7 Ke/12M6

2.2.3 Band Detectors for Dual LNA Control

AFE7920/88 L FF XU 375, RX idiE HA X DDC, 1 KRGt %A band Bt & Hi7
1 LNA, X PNNHZET, 77 DUREW—4 band % FH2ZE1(5 5K bypass X8 band ] LNA i 5]
MSTAEHI A band S TG K Th#E . Band Detectors 1F /& X AN T sRFT BT . B AL T4 —BK 1)
DDC 2 )5 (K 2 hatigw's 2) , H1 DDC HA Attack #1 Decay 1~ Detector, ‘&AM ()
M e R HAHSLAL B A 5% (tapOffPoint, DDC X B kAT (&R R R K 7 kAT, HET
HE) T A, kR R S R R D, I E AT N band BT E ClJa— Mk AL
B , WALl E N band W SEE 5 (PRI SECEE) o BRI 4 FioR, A Digital Peak
Detector 256l a2 A5, A& fHE Band Detector.

Thresh CTh
Band Detector

Tap of point Trigger

for AGC Count the number of | (
- e crossings within a
_ { =
Max{[I1],]1Q]) }—»‘ SigThresh }—» TOTETTE e e }—»‘ =Thresh }—b
preiod

-ra |
Figure 4. Band Detector }£ &

Band detector #1 LNA {JH KIS H i AL [ —4> C -

uint8_t extLnaConfig(uint8_t afeld, uint8_t chNo, uint8_t singleDualBandMode, uint8_t
InaGainMargin, uint8_t enBandDet, uint8_t tapOffPoint) // External LNA Configuration

KA S HUL I -

singleDualBandMode: 0 ARG, 1 XU

enBandDet: AEXU AR, & 1 1f#E Band detector

tapOffPoint: N EXUS3% 5 H band detectors ffiREIE L N A 2K, 0 RISk, 1 ARGk

6 AFE79xx AGC+LNA Bypass Z#( 1% &
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2.2.4 RF Peak Detector

RF Peak Detector fii - DSA Z 1, &fi4 Detector (¥ 2 h4 045 4) , HARX I HRA—
A~ Attack Detector, ‘EREMMI 455, B 9L/, W HONIRE, —BAEIER KESH Attack
(Very Big Step Attack) , [1BR{H—#M%% T Digital Peak Detector ] Attack [ fR 2-3dB, 1#2i%
AP E K. BOAE BRI, MUK, HIhRE - Digital Peak Detector 5, {EA
— RS, — R IERE.

RF Peak Detector 1) TAEJRE 41 5 fran, Siit—E WA BN (bigStepAttkWinLen) it FR{H
(rfdetThreshold) HIIREL, #HHEREHITTR (rfdetnumhits) , w4z AGC JIRZAHLIEE RF

Detector #fi % )5 5. 5 Digital Detector A, ‘& HISERRITIRE RS DSA HIMEREAT Y,

A3 DSA Z )5, AR —MEERIEUE. FRATBCE TR IR XA E R 5 HE

Analog | (Count the number of
Detector

»

\ Trigger
crossings within a
programmable block
\preiod (BlkPer<20ms)/

=8igThresh ‘

=Thresh ‘ 2

Figure 5. RF Peak Detector £ /&

AT LUE F C s B RF Peak Detector 23]

uint8_t rfAnalogDetConfig(uint8_t afeld, uint8_t chNo, uint8_t rfdeten, uint8_t rfDetMode, uint8_t
rfDetNumHitsMode, uint32_t rfdetnumbhits, uint8_t rfdetThreshold, uint8_t rfdetstepsize)
// Analog RF Detector Configuration

RS K«

rfdeten: & 11{ifE RF Detector

rfDetMode: RF Detector #1153, H 1 /£~ very big step attack detector
rfDetNumHitsMode: 1% & rfdetnumhits 241155, 0- Absolute; 1- Relative

rfdetnumhits: Absolute #50TF, WEITHI IR, SZ#EEHE 0-2/432, Relative #\ T, #wE{E
=floor(Z ${1H *bigStepAttkWinLen/2/32)

rfdetThreshold: detector ]I 1BR1E, dbFs JyAL
rfdetstepsize: Attack [f] step size, dB N
WA, H —MAZEESR B K Reliability Detector (K 2 45 5) , ©EARERITIR
f, *41% Detector #fili, DSA 214N E H K3 Jak LIRS Fr A K A Zh 24438
2.3 BERBHL

AGC HJRFEIRAENL (B 2 P4 tadm s 6) RIE Detector KIS S M StepSize 252K f7 i
DSA il LNA Bypass [HRZE . WKl 6 Mg s~ ((UEFE small step detector) K3
GINOERT I

AFE79xx AGC+LNA Bypass Z#( 1% & 7
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A (DS ATT=MAX ATT\|
- oy =
— ::’Relaql_)nn:rggt?ector D ——es—»|  External LNA
\\ 1oy ' // bypassed |

- -~

L —
T S ( N /’/" \‘\\ P T
_~(Small Step) Aftadk-, Egﬁ i]s-tq(TsTr:g:{; ~Determine if LNA™, e External LNA _
‘“Dgieclor Triggere/dj/’ Step Value s 10 be b'_.rpass/eg/’ s ’ bypass=1 A
b s “\\\ > g s

~— —

—Yes—m»

A ey

New DSA ATT=0ld
DSA ATT- (Small ) y Eﬁrgz's';'g“
Step Value pass=
b A
‘ ;

//// ‘h‘\\‘-\-\.
~~TSmall Step) Decay-,
“Detector Triggeredz —

~ =
"

—Ves—»

No

l h
@ )

) Apply DSA ATT and

New DSA ATT=0Id LNA bypass
DSAATT “ J

Figure 6. iz AGC REVIZHIREE

£ TDD 35 R, Detector Wil % K4 HBLLL TDD JF 8 B Ko, ARASHLATLLSZ 76 TDD
off KRR, Freeze Detector 5i# Reset Detector, 7HEiE&E /&, R4 Decay Detector 1] LA#
Freeze, LMz, Attack Detector #iZ4f reset. b4k, TDD 5t K, HTFAME a8 ETFo<iE
BRI ] RE S iR filZ AGC Attack, AGC REHLZEFM TDD FF)a i % M) 5 A2 1 — 2 1) offset
J¥J5 Detector SRR EE R fith & (1) DIRE -

i F C R LA B AGC [FIR AN StepSize 5554

uint8_t agcStateControlConfig(uint8_t afeld, uint8_t chNo, uint16_t agcstate) // AGC State
Control Macro

uint8_t internalAgcConfig(uint8_t afeld, uint8_t chNo, uint8_t tdd_freeze agc, uint16_t
blank_time_extcomp, uint8_t en_agcfreeze pin, uint8_t extCompControlEn) // Internal
AGC Configuration

uint8_t agcGainStepSize Config(uint8_t afeld, uint8_t chNo, uint8_t bigStepAttkStepSize, uint8_t
smallStepAttkStepSize, uint8_t bigStepDecayStepSize, uint8_t smallStepDecayStepSize)
// Internal AGC Gain-Step Configuration

RSB

AFE79xx AGC+LNA Bypass Z#( 1% &
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2.4

2.4.1

Agcstate: > bit {REA[FH) AGC IRA/MEEik#E, 0: Start Internal AGC with entire configuration
redone; 1: Freeze the Internal AGC loop; 2: Unfreeze the Internal AGC loop (takes effect only if
the loop is already in freeze); 3: Disable Internal AGC loop; 4: ALC Block enable; 5: ALC Block
disable; 6: External AGC enable; 7: External AGC disable; 8: Restart the Internal AGC. (Step1:
Disable Internal AGC, Step2:Enable Internal AGC); 9: Restart ALC(Step1: Disable ALC,
Step2:Enable ALC); 10: Restart external AGC(Step1: Disable external AGC, Step2:Enable
external AGC). B 7%f M bit e #iZ g, v LARIR EA 24 bit, (HEH 5 Bit &4 o

tdd_freeze_agc: E 1fiigei%IhAe, T A Attack detector 7t TDD off i il 4% freeze
extCompControlEn: 5 1 {fifE LNA bypass 4l
bigStepAttkStepSize/smallStepAttkStepSize/bigStepDecay Step Size/smallStepDecayStepSize:
X} R detector 1] step size, W EEA=24({E*0.5, ¥ dB

DSA A1 DGC

DSA 5 DSA &%

7t AGC 130U, RXDSA SEA&ZIE RSN, WRFEFIEL DSA {E (dsaSetting) , Wb
4 freeze AGC (agcStateControlConfig %) ¥ RX DSA {5z 458, & NEHMA AR

HEERNE, SARNSNEMEEUE L DSA MHfE (FAA5AHM 1, DSA X 0.5dB, [
DSA Value=0.5*Register Value)

i C sErT LAY DSA 3243 AN S DSA M :

uint8_t setRxDsaMode(uint8_t afeld, uint8_t topNo, uint8_t mode) // Set the RX DSA Mode
uint8_t setRxDsa(uint8_t afeld, uint8_t chNo, uint8_t dsaSetting) // Set the RX Analog DSA
REEZH -

topNo: 0 1k# A/BiliE, 11+ C/DiHiE

mode: 5 2 Jyinternal AGC =, 5 3}y SPI AGC #5{

dsaSetting: W& DSAMME, WEE=2%{4"0.5, Hfik dB

AFE79xx 1] RX DSA fEARKHEIE LU T, AT LAFEME 0.5dB (0 ERE B, XFFRAEMEN T, A
RESHER, PETAEERT AGC [TPR I a1 X 8] 5 280 e s, PR FRATE I RX DSA
HIME FEAIAR A, BEAT AR . DSA B HED R, B RANKERIE M, RTEAE~LM—X,
HUE B A ER L ROM H1; 55 — 252 AFE WAL BRER N EIE A, iZIRFEAE SR AFE B/
WIGEALI B H B 5E . HE1T DSA BHERT, 7] DURANEE AT REHE, B DUAN @ R AT R HE
FEN RX ity 11 B A ZAE TAEAT S PN, U FH 75 AR KFEANIAME S, SN S IR w4y
HOANERIL +-40% 32 L, HAmR B8 RX #1033 /256 I HUs, ThE K T-15dBFs,
FANEGIFENG SRR, BRI o spur 2 S BUR ARG FE RR B E REHE R . 783
SRRk I3 5, FRATIEICHE N TX Sy S SN RXGEIE HEAT RHE

AFE79xx AGC+LNA Bypass Z#( 1% & 9
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2.4.2 DGC

10

DGC X#RALC (W24 tagm=s 7) , Wil AGC H (I, &g fige, mishak AGC / MGC &
I, HAREAAN R, ERT L disable. DGC () TAEFH 2 R4 DSA [ IRAE NS 5785
FIGFATAME, {H2X] DDC #iHi e S B T aME S S EFE L (16bit @k HFMY, W]
FKik-2M5~2M5 JEREIN LD , FUb R A A Ay BRI ds R, & E s r =l
R HF S, AT 2bit RS, mTRAYTK 12dB BIYEE, RTLAE R, & bit SRR T
6dB, fEiBtEas IR E A, mH, | f Q B — M EARURIERE, Fit 1Q M2 —Fm,
DRI LR ATTPT LA R L R 304y, imid A7 =0 U —A bit 1IALE (Slicer Step) , U
K 7 fiion, A11453) 7 Coarse+Fine R HI4ETE

Original data
I | S |T14(T13|T12|T11({T10|T9 |T8 |T7 (T6 |T5 | T4 | T3 |T2 |T1|TO S Sign
Q:| s |T14|T13|T12|T11|{T10| T9 | T8 |T7 |T6 |T5 | T4 | T3 | T2 |T1 | TO T Significant

‘ Exponent
Floating Point Slicer
|: | S [T14|T13|T12|T11|{T10|T9 | T8 |T7 |T6 | T5 | T4 |T3 | T2
Q:| s |T14(T13|T12(T11|T10|T9 | T8 |T7 [T6 | T5 | T4 | T3 | T2

Coarse+Fine Gain ‘

|: | S |T14|T13|T12|T11|T10{ TS | T8 |T7 |T6 | TS5 | T4 | T3 | T2 |SL1|SLO
Q:| s |T14/T13|T12(|T11(T10/ 79 | T8 | T7 | T6 | T5 | T4 | T3 | T2 |SL3|SL2

Figure 7. Floating Point #l Coarse+Fine A= %} Lt &

ik 8 fli7n, Coarse+Fine fiz N, DGC ¥ DSA [IME 3 B E 5y, —#%#r A Coarse Gain,
Index HX{f%F T DSA/Slicer Step (FHLE) , fHi ] GPIO (& i N E 4 LSB f£ifi%s
ASIC/FPGA, # Slicer Step (stepSize) }y 3dB, 4bit (1] Slicer 7] LA/ 48dB HIE&STEH: R T
(82> 4 F% 9 Fine Gain, JEZ% T DSA%Slicer Step (HU4Y) , BELHELEE B HUs A EdkAT
wME, AT EERETEH, EHEHT Fine Gain #MEZ AT, 7B R T KN A Slicer Step-1 K%k
AR . IO ET Slicer Index*Slicer Step 753 Coarse Gain, 454 Fine Gain 753352px
R EREH

Digital cutput (dBFs) DSA Digital output (dBFs) ALC/ Slicer
0dBFs g g 1 0dBFs
-ALC_stepsize ... - s Vi -ALC_stepsize
E -4 Max Gain -
N [ I ALC_stepsrze[
N : { Index3
P 4 Index2
— e
RX input power (dBm) RX input power (dBm)

Figure 8. DSA fil DGC [ R & &

RNFE N Slicer bits 2 HHEEIEN LSB, RMRIAEE . — AN IR RS R A2 Ui A A i AR v =
AFE fliffigt DGC 575, WK 9 pin, L5 &AKEH DGC EdEmi, 77~ Slicer Bits
Z GBS anAs B AEENT R UG 16bit B okl B Wi R 7 AR BEAN B T (R
% Slicer bits) BEATMRNG, #R4xid /e DC AW g5 —1~-85dBFs £ 4 [ spur.
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Case 1, observing total 16 bit data Case 2, observing only14 bit data.

Observing 14bit [15:2
Observing 16bit serving 14bit [15:2]

ALC disable ALC disable

ns 14 113 112 11 110 19 8 17 1] s (0] 13 [+ n 10
1ns n1na 13 12 11 1o v 18 7 16 15 1 13 2 n 0

15 14 13 12 11 10 19 8 7 6 5 4 3 2 1 0
Q15 Q14 Q13 Q12 Q11 Q10 Q9 Q8 Q7 Q@ Q5 Q4 Q3 @ Q1 ao & & & a = @ 2 G = 2 ¢ = s e & &

Full ) Forcibly truncating the data is equivalent to subtracting the last two bits from the original
el el data. So offset will also be observed. The spur is about -85dBFs with any DSA value.
ALC enable
1S 114 13 12 11 110 19 18 17 16 15 K4 13 12 S1 S0 ALC enable

Qs Q4 Qi3 Q12 Qi1 Q0 Q9 Q8 Q7 Q6 Q5 Q4 Q3 Q2 3 s2 1ns 14 113 12 11 1o 1’ 8 7 16 s 14 13 2 s1 S0
Y Q15 Q14 Q13 Q12 Q11 Q10 @9 Q@8 Q7 Q6 Q5 Q4 Q3 Q2 Ss3 s2
Last two bits are slicer. When ALC is enable, the 14 bit data is rounded from 16bit data, the

12 and CI2 represents the last two bits, The slicer.can be regarded as 3n added DC offset.So Last two bits are slicer. When ALC is enable, the 14 bit data is rounded from 16bit data, the

12 and Q2 represents the last two bits. So this will decrease the accuary of the data(NSD s
higher than 16bit), but ne DC offset occur.

Figure 9. [URNEIBERIAERS F AR A

when the slicer is 0 (DSA < slicer step), there is no spur. The worst spur is about -85d8Fs,
which is 20Log[2"2/216]=-84.2

LM A C ik & DGC MRS KRS HL:

uint8_t alcConfig(uint8_t afeld, uint8_t chNo, uint8_t alcMode, uint8_t totalGainRange, uint8_t
minAttnAlc, uint8_t useMinAttnAgc) // ALC Configuration

uint8_t coarseFineConfig(uint8_t afeld, uint8_t chNo, uint8_t stepSize, uint8_t nBitIndex, uint8_t
indexInvert, uint8_t indexSwaplQ, uint8_t sigBackOff, uint8_t gainChangelndEn) // Coarse-Fine
Mode Configuration

KSR -
alcMode: 5 3 {{ifi¢ coarse fine f=\
totalGainRange: ALC #MZ[Hf Kk DSA, —fxixE i maxDsaAttn

minAttnAlc: ALC #MfJf/ DSA, 34 DSA /N Ti%EK, ALC A gt T4bE, —fistE
N0

useMinAttnAgc: 5 1 Ml ALC fe/Ne32 B P44 minAttnAle [F13 5, 5 0 NI ALC S/ kM FLF R
i minDsaAttn

stepSize: slicer step /] K/)», 0x00 — 0dB; 0x01 — 1dB; 0x02 — 2 dB; 0x03 — 3 dB;
0x04 — 4 dB; 0x05 — 5dB; 0x06 — 6 dB; 0x08 — 8 dB

nBitindex: 1%& slicer [1] bit %, % #F0, 2, 3, 4
indexinvert: N 0% JRUG{E, N 1%t 15-slicer index
indexSwaplQ: 0:LSBonl|, MSBonQ; 1: MSBon I, LSBonQ

sigBackOff: {X1E coarse fine gain #x0HH, 24 ALC FI#MEIEE/NF maxDsaAttn i, & & {EH=
totalGainRange-coarse fine range

gainChangelndEn: 1Y *4 slicer bit y 3 A%k, DSA {ERIAZN slicer (] MSB & 1

AFE79xx AGC+LNA Bypass Z# & 11
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3 AGC + LNA Bypass

3.1 ¥ K AGC il

AFE79xx [ RX ifiiE DSA R4t 25dB M=, FEEILT 0.5dB (K H#EEREEML T 0.1dB) .
AT LAY 1dB 25 Small Step Attack/Decay [ DSA 25 it, B AFE A LA$E it 25 MRYA . FRLeffil T,
25 MRELLRAEHN, RV TR ERINEY KRR ZRASAL, EEHFIMN DVGA Al LNA
BYPASS #7520,

i 10 frow, AN DVGA (RIARIE G5 THCRER ) 52 MCU/ASIC/FPGA [l B AR MG i, 2475 2211
A AN T 25dB (BRHARBEED) IRHE, AFE P9 DSA $Rftseie, #idix — e dsh
# DVGA SREAAMZEN, 2T MGC Mgk E 7 —4> AGC 3, Hrh AGC it Rt
—EVEEIN ISR, R RGSCIAR LR 2%, H DVGA At & .

ALC

|

|

Input signal !
| To JESD
4— DSA %<ADC L] /ne || Do | B2

|
|
:Attenuation < Max ATT A4
| Det
|
: AGC state
Controlled by | machine
MCU/ASIC/FPGA|
|
|
LA ]

X | SPDT Bypass LNA SPDT
Input signa Gain=0dB
}

| |
! |
|
= | To JESD !
NN By ) DSA ADC || /NU bec/ | 27 |
o b | ALC }
|
R |
w :Attenuatlon < Max ATT \vi |
I Det :
|
|
! AGC state |
: machine :
|
|
|
I AFE |

Figure 11. ] LNA bypass "X AGC JEE I RSIER
o3 — P77 2R LNA bypass Thag, Wl 11 fis, RS ELES/MBEH LNAFIFF G (B bypass

IIREMILNAD , JF55%2 LNA Bypass 5, 24 DSA{EE 2 EE M TR, AFE {#§E LNA bypass
BT $& (LA A 1) B A T o

12 AFE79xx AGC+LNA Bypass S &
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3.2 LNA Bypass 3% E

AFE79xx 12t LNA bypass [, 2H—MiR U F A ER D RISE, & H T 4N LNA 1
M AT EHET RGN B ZRE Mg TR RERFR S ZR# 2 30dB H LNA 515
AT R —2, K FHERE IR Max ATT (maxDsaAttn) N 15dB, N34y, X
B Max ATT 4812248 5 X _E1) DSA s REEIAE, /DT T 79%xx RX SCRFI) 5 R %k 25dB,

fE LNA bypass AfHEERIL T, DSA Z#i Kt 1R (maxDsaAttn) i, LNA bypass #iff
B, Ml LNA Bt Bypass, 324t 15dB {50, [FT DSA B 14dB %£0&, LNA Bypass 2 J& ({144
o~ 16dB (15dB LNA +1dB DSA) , HfE 5t — 01K, DSA it —548 K DUFR AL K1 508
&; [FAPE, 7 LNA bypass fREMIEN T, 24 DSA AWriE /N fE1 2] 0dB B, LNA HHH RERE L
15dB #: 0, DSAIEINE] 15dB. B 12 HEIEALI 7 Nt 71X —id 58, B—47 R A R 28
EIHN, W0 DSAEERE, SN 0.5dB, (7Bt %E LNA bypass # 4L F I &,

[ 5E N 15dB, L4 NE N Max ATT i, "JLAIEE|, DSA SR EA I 204 Fre (1) 15dB

(Max ATT) fir&.

Max Att=15dB
total DSA LNA 0|12 |3 (4|56 |7 |8|9|10|11|12({13|14|25/16(17(18|19|20|21|22|23|24(25|26|27|28(29(30
ATT bypass
o [o] o T
1 1 0 FrrrrrrrrTt
2 2 0 .Attenuation by DSA
3 3 0
4 1 0 . Attenuation by LNA bypass
5 5 0
6 6 0
7 7 0
8 8 0
9 9 0
10 10 0
11 11 0
12 12 0
13 13 0
14 14 0
15 15 0
16 1 15
17 2 15
18 3 15
19 4 15
20 5 15
21 6 15
22 7 15
23 8 15
24 9 15

Figure 12. 5%] Max Atten f#fk LNA bypass 7~ &

B RS AT PLSCRE DSA SRk F| Max ATT HIfE AL T~ #2117 Bypass LNA, AHEC T8 — i, FHE
HAMICE Gain Margin (InaGainMargin) #1 Early DSA (earlyDsaBypass) Z%1, ‘EAl12 8
RUTF:

Early DSA must 0.5dB bigger than LNA Gain
Gain Margin >= MAX ATT — Early DSA (typically Gain Margin =MAX ATT. — Early DSA)

AFE79xx AGC+LNA Bypass Z# & 13
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14

re-enable DSA = Max ATT - LNA Gain - Gain Margin

XA AGEH T LNA 38 &/ T RGBS . FIHRBE 5, AR LNA B &N

8dB, FR4ui: E M EFEHCN 23dB, 4 DSA 1A% 8dB il )k LNA bypass. 1l 13 fiox, 1H5 A
#|, Early DSA #% &~ 8.5dB, Gain Margin % &4 6.5dB, | re-enable DSA 74 0.5dB. LNA
bypass K RelEHL T, DSA it 8.5dB i, filik LNA bypass, LNA{FgEfEHL T, DSA/NT
0.5dB, LNA bypass #jilt. 1J LLE FIFEjX LNA bypass [T & DSA< re-enable DSA, i DSA
AR BAZNTF 0dB,  [RIE A2 E SR Early DSA @425t LNA Gain K 0.5dB.

Gain Margin=6.5dB

re-enable DSAZO.SdB__ﬁ Early DSA=8.5dB - \1’ é’/Maxl‘\tt:lfde
tmaIDSA I-NA012345678910111213111-151617’181920212223
ATT bypass

0 0

00| | [ WM

[
o

= =

Slejo|Njo|un|GR|E|w|e|No | uvie|uink o

00 |COo (00 |CO|Co |00 (00|00 |00|C0 |00 O | O|C|O|0O|0O|O|0O|0O|0 (0|0

19 11
20 12
21 13
22 14
23 15

Figure 13. 5% Early DSA f& LNA bypass 7~ &l

i C %] L% & LNA Bypass 154, DSA HXHF 728472 T 2*DSA Value:

uint8_t minMaxDsaAttnConfig(uint8_t afeld, uint8 t chNo, uint8_t minDsaAttn, uint8_t
maxDsaAttn) // Internal AGC Min-Max Attenuation Configuration

uint8_t extLnaConfig(uint8_t afeld, uint8_t chNo, uint8_t singleDualBandMode, uint8_t
InaGainMargin, uint8_t enBandDet, uint8_t tapOffPoint) // External LNA Configuration

uint8_t earlyDsaConfig(uint8_t afeld, uint8_t chNo, uint8_t earlyDsaBypassEn, uint8_t
earlyDsaBypass) // Early Dsa Configuration

REESHH
minDsaAttn: #x/) DSAfH, —M&E N0, WEE=1£2%0.5dB
maxDsaAttn: Kk DSAH, #iF-Ri%E, REE=1£2%0.5dB

AFE79xx AGC+LNA Bypass Z#( 1% &
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InaGainMargin: ¥ & Gain Margin {118, ¥ &{8=1£270.5dB

earlyDsaBypassEn: 5 1 ffift Early DSA Th#g, DSA il earlyDsaBypass bypass 4 LNA;

5 0 5% Early DSA ThAE, DSA il maxDsaAttn bypass 4Mif LNA

earlyDsaBypass:

4 SRINF A

HR TR

NTH LA—A~ F_ADC=2949.12M, {¥{#HE Small Step Attack Detector Fil Small Step Decay
Detector, #i LNA & 8dB, {##E LNA bypass H LNA bypass 75 Z/F DSA=12dB {7 & fit & 1)
45 TDD N7 50912445 C s B L2k B . Bl 14 o, AT 2EE Early DSA 4
12dB, Gain Margin %%}y 3dB, Jl] re-enable DSA 4 4dB. JiTf5 2% 1] LLFE Bringup A b4

M, trrLMEEH C RE debug FrBE BB SO ATIRUE LS . BIAENE A C BT A58 5
2 JGE B 2 5005 w2 3 Bringup IR L

4.1

WHE Early DSA fME, B E{H=£2*0.5dB

Type Request Configure Comments
agc_Mode Internal AGC | & FHN#B AGC

Mode tdd_freeze_agc Freeze TDD off J]IF] freeze AGC Rt

-recse e B, DSA fE{RFFEI T — ANt B
minDsaAttn 0dB /)N DSA 18

Attn maxDsaAttn 15dB i K DSA 1H
totalGainRange 23dB DSA 15dB, LNA Gain = 8dB
alcMode coarsefine Coarse Fine Gain f#

ALC alc_coarse_step 3dB Slicer Step A 3dB
alc_num_bits_coarse_index 4bit 4bit Slicer (1 Fll Q % 2bit)
alcEn Enable ffiBE DGC

EN InaEn Enable i fE LNA Bypass
agc_small_step_decay_en Enable X fFfE Small Step Attack/Decay
agc_small_step_attack_en Enable Detector
agc_small_step_attack_step_size | 1dB Attack 23 1dB
agc_small_step_decay_step_size | 1dB Decay >3t 1dB
agc_small_step_attack_sig_th -3dBFS Attack [ JF[-3dBFs
agc_small_step_decay_sig_th -6dBFS Decay [ JFR-6dBFs

PARAM . N p——
agc_small_step_attack_win_len | 0.1us Attack il % 0.1us
agc_small_step_decay_win_len | 10ms Decay Al 7 1 10ms
agc_small_step_attack_num_hits | 10ms 10ms A IEHEERE T 1 TIR
agc_small_step_decay_num_hits | 0.1us*10% | 0.1us P 10% £ dE i= T 1 1BR

AFE79xx AGC+LNA Bypass Z# &
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Gain Margin=3dB
re-enable DSA=4dB Early DSA=12dB \]/ k_,MaXAtt—lfudB

total DSA LNA o0|1(2|3|4|5|6|7|8|9|10|11|12|13|14|1p|16(17|18|19|20(21|22 |23
ATT bypass

0 |o© 0 [T

1 1 0 Frrrrrrrd

2 2 0 .Aﬁenuatinn by DSA 1]
3 3 0

4 | 4 0 [ cee 1]
5 5 0

6 6 0

7 7 0

8 8 0

9 9 0

10 10 0

11 11 0

12 12 0

13 5 8

14 6 8

15 7 8

16 8 8

17 9 8

18 10 8

19 11 8

20 12 8

21 13 8

22 14 8

23 15 8

Figure 14. MAENHAHRHNZR~NEE

4.2 C EEAARH

N T T EREE, RBOH S E S ) parameter name = value IER, SEhRfE G, FH
FANE “parameter name =7 .

1. BB HRE Detector [z b B[ 25k

agcDigDetConfig(afeld = 0, chNo = 0xf, 0, 1, 0, 1, 0, 0,0, smallStepAttkThresh = 12, 0,
smallStepDecThresh = 24, 0, 0)/{{#fi¢ Small Step Attack Detector 1 Big Step Attack
Detector H- 7315 B [ 1FR & 3dB #il 6dB

agcDigDetTimeConstantConfig(0, 0xf, 0, miscStepAttkWinLen = 10, decayWinLen =
1000000)/ 3 & Attack Ml %A 100ns, Decay Wil & £ 4 10ms

agcDigDetRelativeNumCrossingConfig(0, Oxf, 0, smallStepAttkNumHits = O0x199A, 0,
smallStepDecNumHits = Oxffff)//fi ] relative 773X, ¥ & attack number of hits 24 100ns [1]
10%, decay number of hits A4 100%f¢) 10ms

agcGainStepSizeConfig(0, 0xf, 0, smallStepAttkStepSize = 2, 0, smallStepDecayStepSize =
2)/1¥% & attack A1 decay B3 # 4 1dB

2. &E DGC B XS

alcConfig(0, Oxf, alcMode = 3, totalGainRange = 25, 0, useMinAttnAgc = 1)//1% & DGC & 5
A Coarse+Fine, #z Xk DSA 4 25dB, #/MMEAEERME AGC 1 E

16 AFE79xx AGC+LNA Bypass Z#( 1% &
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6.

coarseFineConfig(0, Oxf, stepSize = 3, nBitindex = 3, 0, 0, 0, 0)//1% & Slicer Step & 3dB, 3
bit Slicer

% & LNA Bypass X2
minMaxDsaAttnConfig(0, Oxf, minDsaAttn = 0, maxDsaAttn = 30)//#% & DSA i KN 15dB

extLnaConfig(0, Oxf, singleDualBandMode = 0, InaGainMargin = 5, enBandDet = 0,
tapOffPoint = 0)//X & LNA N H4iE, &% E Gain Margin )y 2.5dB

extLnaGainConfig(0, 0xf, InaGainB0 = 256, InaPhaseB0 = 0, 0, 0)//#% & external LNA Gain
N 8dB

earlyDsaConfig(0, Oxf, earlyDsaBypassEn = 1, earlyDsaBypass = 25)//{# ft Early DSA Ji%
# Early DSA & 12.5dB

B H TDD #A NS5

internalAgcConfig(0, Oxf, tdd_freeze_agc = 1, 0, en_agcfreeze_pin = 0, extCompControlEn =
1)//TDD off }k# T Decay detector # freeze

W E DSA 3z (HHANLE CARLE v AGC A=A AT Lkid)
setRxDsaMode(0, topNo = 0, mode = 2)//RXA&B % & A internal AGC f#x{
setRxDsaMode(0, topNo = 1, mode = 2)//RXC&D # &/ internal AGC 13,

BE AGC BN I # AGC 18k AGC Fil DGC

agcStateControlConfig(0, Oxf, agcstate = Ox11)/J5 5 AGC, D4R o i 1% R 3k

5 2%

1.

Datasheet “AFE79xx Quad-Channel RF Transceiver With Feedback Path”

2. Appliction Report “AFE79xx Configuration Guide”

AFE79xx AGC+LNA Bypass Z# & 17
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