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REFETT (AIF2) /& Keystone DSP a3 {H-— MK, A& T30 RpFEH DSP Ab 38 23 Fl R 25
ETJEI’J |Q L) mE SERDES #211. [RIEF, F-F-JEuk4as il 0 4E 4 (1) 4% il iy 2t ] LUl
it AIF2 {4

Keystone DSP ] LLSZ R 2 ALkl s hnifE, B35 LTE, WCDMA, TD-SCDMA, Wimax, GSM (fX
OBSAI #5303 HF).

AIF2 N PR ME T 2R RIS E, 7E“KeyStone Architecture Antenna Interface 2 (AIF2)
User Guide” ixX & SCA O X SU 0 B A TELRFIR, 1A SC BAESRfit—128 AIF2 ZRTEi4h (5

o

%I+ WCDMA, AIF2 Fl RAC/TAC 2 [f] £ &4 >R A DIO #:X, X & —F 25l EDMA [11&4
. DIO Jy WCDMA AbFH i it 745 mIftAk, A%+ Packet DMA, 75 % 5 /b (R 77 B8 T4 o

5 WCDMA 1] “yiddi” AP, X714 LTE il TD-SCDMA IZ#E’J%%*Z*?{& B A ) T
CEEME T BB, B DA Packet DMA SkAL4r AIF2 Fil S E 2 [a] 80 dE 8 A& . ik,
Packet DMA 1 QMSS —it2, ##7 ¥ Multicore Navigator , T2 A1sz# DSP V\]*IZE@HEEI'J
g AL, X2 Keystone DSP [—M#rRrE . IbEREIE: T DSP N EFIIEAS dE, MER iR
i T RGitEfE

A4t 7 T LTE A1l WCDMA FR TFE .
FH AIF2 523 LTE F1 WCDMA 77 (R AHE I T

C66x CORE

Packets in
LLZ SL2, DDR

v 1
F1. LTE®&E W HFRPAREEO

AIF2 4if
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CG66x CORE

‘u'Cch} TCP3D ”,',
BCP

i e

TCP3E D C i

Antenna
Interface

2. WCDMA Ei# F R HR&EN

AIF2 T] 37 £ % Serdes %% (link) , 41, TCI6614 AIF2 A 6 2555 . [ 3 4 AIF2 fiT6E
K, ST EMEER RS B, 155 AIF2 FH P F

=== N AIF2 (Antenna Interface Mega-Module)
e R VBUS Gk |
- —% RM —» PD
Serial h :
RX SD % | | CPRI |
— RX | Input Protocol .
Data SERDES |y WIAC | Format Decoder | A
_y ! |y Convert :
RS | AD “—
| AIF2
R ' | DMA SCR ¢—
Byte_Clk | DB Interface
L .. —. q
Tx Data Byffer
Byte_Clk FIFOs “—
|
« — ] co ] — | >
- | ™| «— RT | PE . I
Serial p M. | cPrRI k| o | CPPI \| CPPI <
TX < —| TX| ¢— Output ¢ Re- ¥— Protocol ¢ . L N "| DMA
Data o 4—| MAC | Format | Transmitter g— Encoder | i CPPI
¢ — | Convert |¢ | | . Sched. > QM
I <
R . < - > VC
to and from | VBUSP ¢ Rd/Wr ) SCR —
. | all modules .
Time ° AT < I » (Slave)
Input = L :
¥ 8© a ,AlF from all . EE
n of [ Timer modules N Errors &
: 1 1 Events Events
I — »
.......... D ’
&3, AIF2 {ER]

AIF2 37 ¥F OBSAI(Open Base Station Architecture Initiative) 1 CPRI (Common Public Radio
Interface) ¥l 3 1 LW T OBSAI #1 CPRI [ 32X .

AIF2 #if2 5
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®1. OBSAI v.s. CPRI
OBSAI CPRI
Link rate 2X 1.536Gbps 1.2288Gbps,
4x | 3.072Gbps 2.4576Gbps
8x | 6.144Gbps 4.9152Gbps
Data precision 8 bits, 16 bits 7 bits, 15 bits (support same number of

streams as OBSAI)

8 bits, 16 bits (support less streams

than OBSAI)

Packet Efficiency for
antenna streams

(16/19)*(399/400)*(20/21)=
0.8

(15/16)= 0.9375

— ki, OBSAI [ RIEMEELF, Flin, OBSAIMEL A E DBMR (Dual Bit Map Rule) #I
modulo AL, AILARMELE CPRI B 4f ) RiEPE. 1 CPRI, HSAMER (link) R —4> DBMR,
% modulo ¥, {H OBSAI 5% 5 2 (1) 84 FI1 5 ey (1) B s T

CPRI At OBSAI i #1429 WCDMA ¥ it 1), B LABERE I A2 WCDMA S R AR A4 1) B £L

(P

LTE (5M/10M/20M) [fRFEFR 2 WCDMA [ 8 %%, 11l WCDMA Al TD-SCDMA [FJSRAEZ 2
EHCR R, T LLIX LTI MEATREMR 4L C OBSAI A1 CPRI (AN 2 & DBM (Dual Bit

Map)). 3 2 MZ T TE %ML T, AIF2 AEAMHEES AR B (0 R L s

2. 4F link SCRFIR &%

TEE, AIF2 BB AE SCRF I IO KR IR H v 128,

Radio Sample AXxC per Link (Typical case)
Standards

Rate 2X 4x 8x
TD-SCDMA 1.28MHz 24 48 96
WCDMA 3.84MHz 8 16 32
LTE 5MHz 7.68MHz 4 8 16
LTE 10MHz 15.36MHz 2 4 8
LTE 20MHz 30.72MHz 1 2 4

GSM, Wimax 1 15MHz LTE [FSRFEF A & WCDMA FI %%, 7 E % & DBM (Dual Bit Map)
HEAT HER LA

AIF2 4if
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2 AIF2EEE

Z N RE S

LERC B AIF2 BB (5 B

2.1 KeyStone1 AIF2 SerDes it &

KeyStone1 %741 DSP [f] AIF2 SerDes i L & LUA B BE K IE R . & 4 AN R B

BB R R
Serdes PLL OBSAI .
AIF2input | _| x4, x5, x6 x8, x8.25, x10, | 3-072GHz _|||| Link Rate | Serdes TxGlocks
reference clock = | x12 x12.5, x15, x16, x16.5 . 8x (x2)
x20, x22, x25 , G 4x (x1)
’ ’ 2.4576GHz Y 5x (x1.25)
1 2x (12)
10 4

Serdes Macro B8

BN SN 122.88MHz ~ 800MHz, SerDes PLL 147 Al -¥ (multiply factor) 3k

Serdes Macro B4

vy

Kl4. KeyStone1 AIF2 SerDes it &

0o 1
Dual byte clock
(AIF2 internal system clock)

A= OBSAI [1] 3.072GHz 5% CPRI [1] 2.4576GHz. Fft LA PLL f5A0 A 7 15 A 08 :
(PLL multiply factor) = (3.072GHz or 2.4576GHz) / (input clock speed)

I 2 1) B I 2R R i R I 1 T R L B 3.072GHz (OBSAI) 5k 2.4576GHz (CPRI) 15 2f# . 1M1

H A5 0] DA B AN R FERE TR . 3R 3 845 T TCI6614 EVM 1Ptk (122.88MHz fii A 7%
I Bl )PLL A2 50 T IR R 3R S R

%3. ZFh link ZEZE T ) SerDes Ft &

Standard | PLL | Link | SerDes Clock Speed
X Rate
OBSAI 25 | 8x 122.88*25*2= 6.144Gbps
4x 122.88*25*1= 3.072Gbps
2x 122.88*25/2= 1.536Gbps
CPRI 20 | 8x 122.88*20*2= 4.9152Gbps
4x 122.88*20*1= 2.4576Gbps

AIF2 4if%
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2.2

RADT SYNC

BW Irigger
for debu
PHYT SYNC g _h o PHYT Frame Boundary

2X 122.88*20/2= 1.2288Gbps

VR, SUEAi A (dual byte clock (TM, AT, PE, PD...[ Py #Bi44)) /2 307.2MHz (OBSAI)EL
245.76MHz(CPRI).

KeyStone 2 %% DSP f] AIF2 SerDes H 3% CSL R E , A EH T H OHRFIERE

AIF2 FIZ R E

R T A R TR [F) 25 . AIF2 B RZmiEE  AIF2 Timer(AT)fEE . AT BHUSITE
WA B 8% o (307.2MHz (OBSANEL 245.76MHz(CPRI)) , 3 H 54516 2 Zi it 7] 2545
SX5%. FEAN AT BHEThEEHE R,

—PI Min link[5:0] {MMR }-»]
RM frame detected link[5:0]——» Pl check —PI error link[5:0]—»
—P| Max link[5:0] (MMR)

DLRADT Frame Boundary
RP1_SYNC %

- -

(PHY Timer) >

PhySyncSgl

Yy

. (Downlink Radio Timer) Symbol/Slot Boundary Events

|
| Downlink offset Generator

o

é’_—‘ RADT Frame Boundary

Yy vy
Yy

: < /
SW trigger ] [Radlﬂ Tlmar} Symbal/Slot Boundary

for debug

! Uplink offset
RadSyncSel Eb— ] ULRADT Frame Boundary »
(Up'ink Radio Timer} Symbol/Slot Boundary >

&5. AIF2 Timer &

PHYT A AIF2 [ PSSR 42 6 F= A AR N ) S5 4F, 6156 TM delta, RM Pi, PE1 ZFEA4f f1 PE2 &
. X} F OBSAI A1 CPRI MigEfy, PHYT MiZK & N 10ms AR, FH4FmFE L PHYT Kby 7
HNBZ .

RADT SZRp& R o Imiai ), O AIF2 (AR ER ™ A2 B A g0 LA 5 SEIAN [5] (R AR v AT S F o
RADT A S F R A DIO BEAT B fle . IX L (1 A ST i A2 042 T A A o

PHYT #1 RADT ZEJF 5 v Eai # L s tr “fie”  Carmed) FR4RUSCEI R kit
* 4 5457 KeyStone DSP #4F AIF2 timer 7= A= [l F4F

R4, AIF2 [F0 54

Events Typical Period

AIF2 4if
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Event 0~7 to DSP cores
and EDMA

Event 13~23 (KeyStone 2
Only)

Frame, Slot or symbol according to

application’s requirements

Event 8 for TAC

4 chips

Event 9 for RAC_A
Event 10 for RAC_B

Event 11 for RAC _C
(KeyStone 2 Only )

Event 12 for RAC_D
(KeyStone 2 Only )

32 chips

6 DIO events for AIF2

4~32 chips

Delta, PE1, PE2 and Pi
for AIF2

10ms

Kl 6 R 24z 1 FE AE ] .

AIF2 #if2 9
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Serdes reference clock
Clocks T > X T X <X X X o< o o> —
and Serdes :D
Syncs :D
Derived X Rp1 SYNC P>
from - Delta — P>
Same B pHyT SYNC ™ — P>
Clock - — P>
Source » RADT_SYNC
PE1 Event‘
PE2Event | 'E
- EXT_FRAME_EVENT PHYT >
(PHY Timer)
o AD
Pi
= RM - ox—
<>}
<o
R_AD:l' DIO events <T><—
(Radio Timer) Serdes < o<
<<
Event 9, 10
Event 0~7
Event 8
A
DSP Core x ) EDMA TAC RAC

Bl6. R&EOFDp

HAEMA T 2 LA RS, ENINRAH R B~ EDyPFr TMS320C6670 DSP Sk
BLE L (7R 19 o

10 AIF2 #if2
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__________________________________________________

> Serdes clock DSP0 | EVM O

PHYT_SYNC/RADT_SYNC

Timer

AIF2

One shot trigger

__________________________________________________

>C><j:>c‘;> Serdes clock DSP1 EVM 1

PHYT_SYNC/RADT_SYNC

1
1
[}
1
1
1
i
1
i AIF2
i
1
1
1
1
1
1

__________

&7. %K C6670 [K[FE%

7t 6670 EVMO I, DSP [ B % fi i 5] 8 TIMOO & i& BOC (Break Out Card,
http://processors.wiki.ti.com/images/f/fd/LC DUAL EVM BoC rOp4.pdf) % #% % 4% | % /i DSP
Fomsi [F) 22 51, (PHYT_SYNC and RADT_SYNC) .

#i-rrh, DSPO timer #HC & N4 shot pulse Sk [Fi fil & DSPO A1 DSP1 ] AIF2. 77 DSP ]
AIF2 #ECE N “run freely” X, BT AANTE MBI A AWIE DS S, X AECE 7 AR & T1E
EVM ik Eiillit. sEbriRgih , Nz AIF2 324 IRmiEBE S, wf AIF2 pEfhgo= 4
L P55 S AR R B WOL AN, W= AR s b W, B P A] DU Re X AN iy, JREAE
W R 552 7 O LR A0 3, BRAnE R AIF2.

PRy k& — /NI RIS 2R 48, T bL AIF2 SR PP B AR 2. 18 8 41 1 AIF2 i/l
PR A B IR AEE

AIF2 412 11
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TM->RM including Serdes Delay:
24 clocks for 2x

PE1->PE2 PE2->TM 15 clocks for 4x
10 clocks 60 clocks 10 clocks for 8x
PE | PE ™
11 2 P Delt = RX RM > PD
elia SERDES SERDES Pi
DB -> PE
OBSAI: 28 clocks
Packet DMA CPRI: g clocks
Trigger by first y
Sync Frame RM -> PE1
boundary DB SERDES 100 clocks
) SERDES DB
DIO triggerred
by DIO event DMA > DB
->
PktDMA (L2): 150+30*¢hannels DSPO DSP1
PktDMA (DDR): 150+50tchannels \
DIO (RAC/TAC): 150+10*channels
DIO (L2): 150+30*channels RM
. * PD ¢ q RX > ™ < PE PE
DIO (DDRY): 150+50*channels Pi SERDES SERDES || Delta 2 1
DB <- PD <-RM TM->RM including Serdes Delay: TM <- PE2
180 clocks 24 clocks for 2x 60 clocks

12

15 clocks for 4x
10 clocks for 8x

E8. AIF2 HFH #RIn 3E

BRI AR, 2 DA T I Oy B

EE, EEF TM->RM I SEBAT 5 S a5 P R AL 3R AR o 20T A A 1 (loopback) Bk
e o R T O T R e ST T O U W W IN O I T el =it St X O P TN e SR S 21

X REHE, Packet DMA £ TM/RM #E A [RRARES 5 1955 —Mtid FOHR7E DB. Bk, K
LB N AZAE L 57 3k 2 JT it 44\ Packet DMA )&% A o

o2 DIO KisX, DIO F M iz LA e & L % DIO BEAT 4 1% % -

FIT A BRI Mz AE PE S fid & 2 1T #1135 DB, DMA 3H7E DB FIFO HSEIR B il iE 2
Ho WEHEZ, MK, 55, mRABLEFHRHN, R E R Ky AIF2 S (A HHUk
(1, BTLAfE DSP W2 mgirh, @iCK AIF2 ) Packet DMA & B Al fe k. fERHH,
— At PE fil & SR WAL B AE KL, ik DMA A 5 e M5 IR (A 3E 78 DB. 1 PE HUAEIREK,
BADRGHEIR MR, LSS & RGN AR EREE S 78 PE il SR ke 28 E .

WH 4T DB buffer i “Jifi 7 IRZS, DB & S Zif %0 Packet DMA, K FRATA 75 B4H L
Packet DMA Lt PE &5 25 5 Bdm & %,

SR1M, 1€ DIO KRR, DB A RMES4 DIO, ArLl, DIO AREEENG RS, N, 7E PE H
20, DB R E . ETAT I, AIF2 A0 BN DB IE “ik” REN B 3)
PE. AT W24 DB A “0 7 IRASH 530 DIO.

AIF2 4if
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R, T RLAEIEZIEE DIO & /& Packet DMA 144, OBSAI 2 #H Bk # CPRI 2|7 % 4
)38 FH i 22 Packet DMA. 38 I B @ 8 AME R AR MBS, SRR EN TX KI%EBA
5|5 Packet DMA & 3B R EAEE . ATbL, A& G B 008 4 2 407 TM/RM 2 [F)25
RERIE— MWL TG, AEN TX KL,

HYMEE R ZFE 2 B TE IR B nE. LA 8 A, 3% 5 %I T Wi i+ 5 84S FH A m ks
fEI 7 (R Serdes Hi#E 2 A 8x, DMA 78 DB HIHF A4 1500 clocks, CPRIFRZL)

#5. W

Event Offset (dual-byte clocks)
Calculation Result
PE1 1500 1500
PE2 1500+10 1510
TM Delta | 1500+10+60 1570
RM Pi 1500+10+60+10 1580

R 2 A DSP LI e kR Ty k%, HAHMAZEN RS R . 3 6 ZIH 1 /£ C6670EVM
PP AR b BEAT e A I ) S A2

®6.  HIEBEEREMIRIETHERE]

Event Offset (dual-byte clocks)
Calculation Result

PE1 on first TX node 1500 1500
PE2 on first TX node 1500+10 1510
TM Delta on first TX node 1500+10+60 1570
RM Pi on first RX node 1500+10+60+10 1580
PE1 on second TX node 1500+10+60+10+100 1680
PE2 on second TX node 1500+10+60+10+100+10 1690
TM Delta on second TX node 1500+10+60+10+100+10+60 1750
RM Pi on second RX node 1500+10+60+10+100+10+60+10 1760

AIF2 412 13
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2.3

14

DB i &

FAT A, PrAIEIEFEIE buffer RAM &2 16KB, 4747 AE 16KB [f1%dE buffer, 3 HiX
16KB [tt) buffer 7] DL R yEHh /3 Ac 45 25Nl . AN EE K FIFO/Buffer #4218 T [ ) S H 0 i -

o fLgfMhhl. SRR IAHLEE=128% 4G Mok i T B E
® Packet DMA ] FIFO J&f% (AN @ v] AL B A F IR/ s2br K/h=128 << Bl E Y
® DIO buffer K/ (128 bytes ¥ 256 bytes, fi4 DIO il iEHH[E k1)

IR R A LA Packet DMA JEIE, NIIXLLHE K FIFO Mz ] get i EA5 K —L, HNIEEE
T8 NAZAZ I T8 BB FIFO Kb R 7 45 1 ANF Packet DMAGEIE %6 T, /) FIFO
150

=T. &P Packet DMA BE R FIFO K/

Equivalent Bandwidth of channel | Value for FIFO size | Actual FIFO size (Bytes)
configuration

8x link (e.g. 80MHz LTE stream) 4 2048

4x link (e.g. 40MHz LTE stream) 3 1024

2x link (e.g. 20MHz LTE stream) 2 512

1x link (e.g. 10MHz LTE stream) 1 256

Less than 1x link bandwidth (e.g. | O 128

control slot/words of a link)

AL H T RCE S AN I 1 s .

dbFifoBaseAddress= 0;

for(i=0; i< (number of channels); i++)

{
DbChannel[i].BaseAddress= dbFifoBaseAddress;
DbChannel[i].BufDepth= (FIFO size according to bandwidth of this channel);
dbFifoBaseAddress += (FIFO size);

}

AIF2 4if
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2.4.1

PE/PD BC &

PE/PD [t & /& AIF2 FHXTE 241854, KA PDIPE # Beit ki i 2 N bRt 55k . S2hr M
LR PR I b o A T DU BT DL TR AL

BEE R 7 BB
AIF2 FH PP 7570 S BLIE I8 (8] i A5 56 70 Fd: - modulo #UAT DBM (Dual Bit Map) #il.
Bax .- Rules 63
[ .
Rules 0 .
DBM rule L
Modulo rule parameters i
parameters dbm_x Channel LUT 0
Frame .
FSM mod Bit map 1 Channel LUT 1
index _ Bit map 2 _
link ©dbm_tmult | | .
ctl_msg dbm_1size
dbm_2size Channel LUT 63

9. PE OBSAI {53

Module B & R 2 AN IE 43 B AH R KNS 58 o BT UBERR (1075 8 N 1% 2 R 2R A 5 (1 B 8 . X
T 53& F - WCDMA, TD-SCDMA il LTE(5MHz, 10MHz, 20MHz)iX £ Lk britE. B%% 2.
DBM It 8 Ay 22 AN I8 43 BOAR [F] /N 95 o [ B 8 S 4R 4 5 58 N R R IR AT 9 1) S8 B i 3
FERI TS L6 hRUE, L GSM, Wimax, Bi# 15MHz LTE. DBM #10 F#E AN %dE (bubble) K
T3 SE L 2 IUAL

BN, (BEESHTTE ) (R 7%) = 10/3= 3.33333+++ & 10 &or 7 4nfil fif DBM KL #E AIF2 85l I
IrHE 3 N R

J

AxC

One message group
AxC | AXC | AXC | AXC | AXC | AxC | AxC | AxC AxC | AXC | AXC | AXC | AxC | AXC | AxC | AxC | AxC
2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

&]10. Dual Bit Map 30|41

R, DBM B E A: X=3, bit map= 001, bit map size =3

A7, L0 B B T e R LRI T R, W (BT ) (R IR TE) = 4, IXFHMEILT,
A LU# A modulo #0 5k DBM .

One message group

AxC

AXC | AXC | AXC | AXC | AxXC | AXC | AXC | AXC | AxC | AXC | AXC | AxC | AXC | AxC | AXC | AxC | AxC | AxC | AxC
2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

AIF2 412 15
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E11. EE 9B 5 KB
R E R, A DBM ), FCEA:  X=4, bit map = 0, bit map size=1; & fFH
modulo #tM], fit#E 4 modulo= 4.

WRATFE EAE ] modulo ¥EM|, ¥ & modulo =0, AR AIE] TP R 5. S AE
DBM #), #E X=0;

TR Fh 5 R R, modulo rule 733) 1/mod [R5 55, SR )G KA 55 4 DBM 53— 7 1%,
1/X,

X PRI 3 FI E PD/PE 5 OBSAI/CPRI X I AR . 3 8 1 7 — AN R 45
®8.  AHBLTAMHEH

PE (TX) PD (RX)
OBSAI Module, DBM | N/A
CPRI AXC slots | DBM DBM

R PE 7€ OBSAI #30 F A 2 RN W Fh 77920 541, OBSAI 4% il Ik B A 7 AxC IR B
W3S AN [E] 1Y) modulo rule Bt & #.6, —3FH 64 ML E ¥ T

X CPRI S, DBM #NXAYH T CPRI AXC N[5, CRPI 42 fil] <7 FH A 3 3 8] i) ek FH A (7]
VAR . VRIS 15275 AIF2 HI 7 Tt

HE, PDEEZ NSk OBSAIHE . REH L& HE R HlEr i &AL, E
W 2RBOZTE R . L?h;cjﬁﬁliﬁﬂTﬂE’JLL&ETEE’J%EE\O ARSI 5, RE
77 PE £ MR4E A )38 TE ¥ B A Al ) OBSAIYH Bt .

i CPRI FM S B it/ A it ehr, ABLEIEERERE . Fril, CPRIJH DBM UK X 76 L
REGHIE . 3T RARrE R LHIE, E%ﬁ%ﬂ%%&ﬁ%ﬂ?ﬁ%%iEI‘J&EFEWLZ%—#E‘J , B
HIE T RENCT LR FIARTR] (5 DBM AL .

6x o Rules for link 5
* DRM ruile
[ Dulac far linl 4
Rules for link 0 .
DBM rule [
parameters 17
dbm_x Channel LUT 0
Frame Bit map 1 Channel LUT 1
Pl Bit map 2 _
dbm_1mult I 27
dbm_1size
dbm_2size Channel LUT 127

AIF2 4if
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&12. CPRI DBM #i1U

Y CPRI ¥, DBM BLE &: X=16, bit map = 0, bit map size=1

4x basic Frame

AlA|AIA|IA|A[IAIA|IAA[IAIA AAIAIA
16x 0 1 2 3|4 |5 |6 7 8 | 9 10|11 (12|13 | 14 | 15
3MHz SIS (s |Ss(|s|s|[s|S|s|SsS|[s|S|(s|S|[S|S
0| O 0 0|0 |0 ] O 0 00|00 0 00 ] O
A
CPRI control word X |Antenna x Sample y
32 bits S 30 bits
y

AR, AT PE, A—ANWER RAM SRA7 i OBSAI B FI CPRI AR 18 iE A $.# (channels

&13. 4x CPRI Link #3& 16 MR =B

LUT). RAM [{JK/NA 64*64LUT #ot, £ OBSAI 0T & m] A A /E— > = 4Ef) LUT £

\ ChannelLutStruct channelLuts[64][64];

XNIAF5 OBSAI B LUT # HIULES, A PO T34 rule FIEIE R LUT, W] BLRIR -

\ channelLUT[ruleIndex][channellndex];

MxI 3 CPRI, RAE# LUT RAM #4EH, RAM RJ LL#E SORTF B =4k LUT 4.

‘ ChannelLutStruct channelLuts[8][512];

FFLLERE S 0Tk EIEANEIER LUT, 7T ARIR Y-

‘ channelLUT[linkIndex][channellndex]; (linkindex<6; channellndex<64)

FTBL, SRR S 6, 7 BCAHAEM, S 4ER)F S 64~511 A A .

2.4.2 ELepiit HasHmE
U Packet DMA #ffi FH, TI4EE4 packet fI R /M T 2R i 28 id & .
PD/PE J&id T2k MivH A SCHE RS I JCER MU R o 25 M P R B0 i 3L
1. SB—YHRE T HRIEAE) Packet DMA LK/ e Al —i L&, KNI DU, fr

LI 2N R B RN
2. e T WUENEREHE. B

1

6 BEiHEES,

£ RGBT LLSCHE 2 inish

AIF2 4ifE
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18

Symbol counter for Frame type 0 Message type 0 Terminal Counter
(Number of Packet in Frame type 0) (Packet Size Counter)

Frame type 0 SC index
Frame type 0 TC index

Symbol counter for Frame type 1
(Number of Packet in Frame type 1)

Message type 1 Terminal Counter
(Packet Size Counter)

Message type 2 Terminal Counter
(Packet Size Counter)

| /)

Frame type 1 SC index Message type 3 Terminal Counter
Frame type 1 TC index (Packet Size Counter)

Message type 4 Terminal Counter
(Packet Size Counter)

------ Message type 5 Terminal Counter
...... (Packet Size Counter)

Symbol counter for Frame type 5 Message type 6 Terminal Counter
(Number of Packet in Frame type 5) (Packet Size Counter)

Frame type 5 SC index
Frame type 5 TC index

/|

Message type 127 Terminal Counter
(Packet Size Counter)

14, ELmiHEas

TR ELE S AT AL, ASE ASTE T

1. PDI/PE [FII} SZFF 6 BEANH K terminal counts (6 FiAFIIWIZEH); 11 AT K> FF—% terminal
counts (—AiZERL).

2. AT TR B 1IN B, 1 PD/PE 1812 #4047 715 (CPRI) 2% messages (OBSAl). T~
DG T A R

R,  EMITHEES R BAL

AT Dual-byte clocks

OBSAI OBSAI messages (16 bytes payload)

CPRI Groups of 4 bytes (PE) | Groups of 16 bytes (PD)

JS7FH R Py RT DA BT R TR o2 S 6 Pt sl by o A ) e B DR L R i — A s . X T
FANIEIE, T AR WA AT WSS (D)

AR (AXC stream) BB A LA —4> AxC offset, T-4kiiil%i#s M AxC offset JT4A1145,
Jt H & M AxC offset FFin 4. &, CPRIFZUTR, PD ) AXC Offset DAY KL i N AL
(QW), If H LB il 5 (sync byte K28.5) 8% i, W #igafE N 0. HAEN T, AxC
offset LA AT Wil NS i

AIF2 4if
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2.4.3 TDD FZE ({X Packet DMA ;3% #F)

2.5

SERDES /&4 XU L[, MisLbri TDD &M L. Ha58 2, £ TDD R, AIF2 1
SERDES 5 % R A — - f# H

Packet DMA SZ#F TDD #&5X,, 83 L5 et :
® TX: RTFEE TDD I e /& % 5 dh 4,
® RX: RYEEIER TDD I BB s

X RIETT (TX) PE ) TDD_AXC N iZ 4 (e, XMiR, PE TR S
Packet DMA 14t (0 Ja A4 2 R id 8l . XK, RIS TDD I, P ASRER A0 (T
ANRIEBNF; MAERGER) TDD IR, 7 Az S AR R F,  REeseil— M o i it s
KIEBNF. Blan, LTE 75 N & ZA0E, MBABHEE N BAZAERTS (N-1) RPN KL
A

XFHICH (RX) , PD ONREANEE S T — A T 421 bit map, BEA™ bit X B T Jo 2k mit it — 4
e, 1" AH BB A S R, O RN R A A 5E . VERL, {E LTE i, TDD B
Ty RSk, T AIF2 PD TDD f—A bit 58 T — AN, (559 , m— it s
T2 R (), REWE, WAE 7 LTE 7oA 20 TDD Fii, NIFHE W E
%~ PD TDD bits R#E i 2475

DIO #=#i#s AL &
B 5 R A AR I A, B R 2R B 45 M%) T DIO A ki 2 JE o B 21 .
FATAIURAT T 43 A 3 /) DIO =3y, A28 vl AR AL B Ok S

® 5 RAC #1101 F4T WCDMA K& ¥R R . 784 5 e RSy 7 AILLRETI AIFT 328, i fig
“UL RSA” %d#% =,

® 5 TAC M) 47 WCDMA R ZHE% .

® JH/E L REHHEA . X TAALERNH, WCDMA R %4 7T LAH] DSP core 5 RSA K
A3, TAZ RAC B TAC. XFMENL T, DSP fAf s A 1R & i LA AT 2 SN
BRSSO B R ZR UL I B TR — A UK buffer, T AGZ &
RAC i TAC AHE, K LA REI BB 4 — .

ARSI ¥ DIO 451l 1 i B i ) = P Bl 2

typedef enum

{

/*test (simulate) antenna data from AIF2 to RAC*/
WCDMA AIF2 RAC TEST = 0,

/*test (simulate) antenna data from TAC to AIF2*/
WCDMA AIF2 TAC TEST,

AIF2 412 19
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/*test AIF2 antenna data to/from DSP core buffer*/
WCDMA AIF2 CORE_TEST
} WcdmaAif2TestType;

DIO 7] LLEAE /& AIF2 ) EDMA. % 10 &5 7 DIO HIfit B 2%, 5 EDMA Z8{E T Lb#,
#10. DIOERESH

DIO parameter Equivalent EDMA parameter
Number of quad words (at AIF2 DB buffer) ACNT
Number of AxC (at AIF2 DB buffer) BCNT

DBCN (Dio Buffer Channel Number) table | N/A
(addressing inside AIF2 DB buffer)

Number of blocks CCNT
burst size (1,2,4 QW) (at DSP memory) ACNT
Burst address stride (at DSP memory) BIDX
Block address stride (at DSP memory) CIDX
DIO base address (at DSP memory) SRC, DST

PN I E AT HEIA T AR S A E

2.5.1 AIF2 ZM X} DIO L&
PLF BB 5 3 T 6T AIF2 %32 buffer, F 2 DIO Bl & .

Number of Quad word ! Buffer Channel
< per AxC per transfer —»
(1.2 or 4) 1 Number Table
Channel 0 l«————  AxC 0 Channel number
Channel 1 AxC 1 Channel number
Channel 2 / Number
of AxC
Channel 3 per DIO
Channeld | T

AxC N Channel number

AIF2 data buffer

«—DIO buffer length for each channel (128 or 256 bytes)—»

20 AIF2 #if2




‘v’? TEXAS
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&l15. AIF2 H4EZ X i DIO Aic &
F11. AIF2 HIEZ XK DIO iL B
Parameters Configuration Comments

DIO buffer length

128 or 256 bytes

For WCDMA stream, 128 bytes is OK. For LTE stream,

256 bytes should be used.

Number of Quad | 1,2 o0r4 Number of quad word (16 bytes) transferred by one
word per AxC trigger.
Number of AxC <= 64 Support maximum 64 antenna streams per DIO engine.

A~ DIO #Hil#3 H —1~ DMA Buffer i81&#(DBCNT), HiKik#E4k DIO #2455 ridiE . xff

FAGHIHLEI S, DIO JFAZRAE AIF2 £idis buffer o X)iEIE /&
B> DIO il &3 i AIF2 AT fiib™= £ () DIO Sl . RS FA il DIO 2] 25 A%

HELLN

(number of quad word) x (number of AXC) K/NMU R . F—XFEF=4 0, DIO #5482 A3l

SRR EIE kSR, R HEEIA T buffer (9K, DIO 2 H ik % £ buffer FIRIHAL

FrLL, XFF DIO ik, FFAMEIER buffer #4% M1EIE R buffer g .
. LR Eas B NS BN RE 1. B, mBEE 44 AXC, T num_axc BN 1%

BEN 4

1=3.

2.5.2 RAC EZL#IDIO I &

RAC 3 FF 54 NN KL, 1 buffer #151H4 64 N RLGFAIR/N, Frll R 54~63 1] buffer &
WA MBI . RAC K% buffer /& —> 32chips & buffer

- K16 78 7 RAC fi N buffer 1

g1

Stream 0 Stream 0 Stream 53  Stream 53  Stream 54 Stream 63

Sample0 Sample1 ....... Sample 0 Sample 1 Sample0  ....... Sample 1
Chip0~7 S0S0C0~7 S0S1C0~7 | «e---- S53S0C0~7 S5351C0~7 Notused | «eee.s Not used
Chip8~15 | sosocs~15 | so0s1cs~15 | ...... $5350C8~15 | $5351C8~15 | Notused | ...... Not used
Chip16~23 | sosoc16~23 | s0s1C16~23 | ...... $5350C16~23 | $5351C16~23 | Notused | ...... Not used
Chip24~31 | sos0c24~31 | S0S1C24~31 | ...... $5350C24~31 | $5351C24~31 | Notused | ...... Not used

16 Bytes
Chip 8n+0 Chip 8n+1 | Chip 8n+3 | ...... Chip 8n+6 Chip 8n+7
2 bytes
8 bits | | 8 Bits Q |

K16. RAC RS XEIRLEW

AIF2 42
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DIO %£F& 8 4 chips #fili &k — k. &Mk, DIO #2 kAR RETR K 8 4 chips %41 %] RAC.
F 12 B TIXAE DL 155 DIO Bl B S50,

12,

RAC DIO it B

Parameters

Configuration

Comments

Number of Quad word | 2
per AxC

Corresponding to 8 chips

buffer.

Number of AxC <=54 Support maximum 54 antenna streams per
RAC.
Number of blocks 4 4 x 8 = 32 chips, this is the size of RAC input

DMA burst length

4 quad words

One burst include data of two antennas

burst address stride

4 quad words

block address stride

64 x 2 quad words

Kl 17 ik T DIO Bt 4t 2.

[Trigger event, each event transfer 8 chips for all available streams
Burst length = 4 quad words /\‘
_ Stream 0 Stream 0 Stream M-1 | Stream M-1 Stream 63
Chip0~7 Sample 0 | Sample 1 Sample 0 | Sample 1
. Num_qw =2 )
Block address stride for 8 chips
=64x2 qw Trigger event
_ Stream 0 Stream 0 ) Stream M-1 | Stream M-1 Stream 63
Chip8~15 Sample 0 Sample 1 Sample 0 Sample 1
rigger event Numb
\‘/\‘ block
Chin16~23 Stream 0 Stream 0 Stream M-1 | Stream M-1 Stream 63
P Sample 0 Sample 1 Sample 0 Sample 1
£rigger event
Chip24~31 Stream 0 Stream 0 Stream M-1 | Stream M-1 Stream 63
P Sample 0 Sample 1 Sample 0 Sample 1

er of

22 AIF2 #if2
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7%, DIO R A S A E AL, S2br b, num_qw & T DIO 1l AIF2 buffer f)#/IME;
burst length #% & | DIO Vi1l RAC buffer i/ ME . Frbl, EEMEE num_qw =2, burst

length = 4, 5EFx DIO H#AE £

1. DIO \%—A> AIF2 il buffer izE 2 > QW

2. DIO M\EE=A~ AIF2 iiE buffer 325 2 > QW

3. DIO ¥ix 4 > QW E 5| RAC buffer 1,

2.5.3 TAC ZJ#IDIO &

TAC ¥ 64 N RZR . TAC buffer /& —/N R4 4/ chips K/NITEIL buffer. K 18 Z5H1 7 TAC

frH buffer 255

Stream 0 Stream1  ......

Stream 62  Stream 63

Chip0~3 S0C0~3 l S1C0~3 | ......

| $62C0~3 | $63C0~3 |

16 Bytes
Chip 4n+0 Chip 4n+1 | Chip 4n+2 | Chip 4n+3 |
4 bytes
16 bits | | 16 Bits Q

Kl18. TAC RE&EZE X HHELH

DIO %iF& 4 /> chips #fih &k — k. &K, DIO #B<x A KL 4 4 chips M TAC 1£3E .

R A3 IR TRRAELL T IR DIO BLE 24

#13. TACDIO it E

Parameters Configuration Comments

Number of Quad word | 1 Corresponding to 4 chips

per AxC

Number of AxC <=64 Support maximum 64 antenna streams per
TAC.

DMA burst length 4 quad words One burst include data of 4 antennas

burst address stride 4 quad words

block address stride 0 Wrap around to the beginning after every
transfer

Number of blocks 32 Since block stride =0, any value for this field
should be OK. But a relative larger number may
reduce average DIO overhead.

AIF2 %2 23
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Kl 19 &KI& T DIO Rt AR

Trigger event, each event transfer 4 chips for all available streams

Burst length = 4 quad words

\/
Chip0~3 Q Stream 0 Stream 1 ‘ ‘Stream M-1 ‘ ...... ‘ Stream 64
Bloc

num gw=1_
for 4 chips

address
stride = 0

&E19. TAC DIO it &

EE: TAC buffer ;2 —/MEH buffer , fE—IRAEHITERUG, T — kA& buffer (1245 4b 55T
&% o

2.5.4 DSP frfg#28H X DIO Il &

X T H DSP core 53 RSA SRANE I RLE A, AL DSP /728 P I 0 45 1 vl DA T =
SE S MR, AT LA RAC/TAC 2 LR 451, (HAE FISRE (5004 25 4 i 2 A R 2RI 5
TS, AF)T DSP core £ AL BT AT, —Ff BT ) K00 d 458 ) i A R 2R VA O L T
B —AN T buffer,

AL, DIO Afid s R IR ERCE, SRR AT 16chips. IIEOR, BEWERKK
FEROR, Hdafmt#&R. £ 14 7 T DIO G B S 4.

*®14.  DSP s PHIRLEZ XK DIO L&

Parameters Configuration Comments

Number of Quad word | 4 Corresponding to 16 chips

per AxC

Number of AxC <=64 Support maximum 64 antenna streams per DIO.

Number of blocks <=8192 num_blks is a 13-bit field. So, the maximum buffer
size is limited to 8192*16= 131072 chips~ 3.4
frames

DMA burst length 4 quad words One burst include data of 4 antennas

burst address stride Size of the buffer | brst_addr_stride is a 12-bit field. So, the maximum

per AxC buffer size is limited to 4096*4= 16384 chips~ 6.4

WCDMA slots= 0.43 frames

block address stride 4 quad words

K| 20 %14 T DIO Ktk it 72

24 AIF2 #if2
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Trigger event , each event transfer 16 chips for all available streams

Burst length =

block stride = |Trigger event |Trigger event |Trigger event [Trigger event
4 quad words

Stream 0 Chip 0~15"| Chip 16~31/| Chip 32~47 | Chip 48~6ﬂ P
. / num_bll%s depends on buffer size / o
Burst address stride = < g
Size of the buffer per AxC \A \‘ \‘ \~
Stream 1 Chip 0~15"| Chip 16~37"| Chip 32~47 | Chip48~63 | ... |lnum axc=M
Stream M-1 \ Chip 0~15 \ Chip 16~31 Chlp 32~47 \ Chip 48~63 \ %

B120. 7P RIRELS& XK DIO L&

3 AIF2 i@ ¥t

AIF2 52 F5H Packet DMA £ %1 F Zidf . 18 F 2 v] L OBSAI fl%#iiH S 53 CPRI 14
F A REHIE— ALt 2 15 B85 7TASFES T 38 B AL 5 58 .

#15. BMELTKER AR

OBSAI CPRI
Over Bandwidth utilization is about 1/21 | Can use 4B/5B or NULL delimiter.
control (one control message slot in every 21 | Bandwidth utilization is about 1/16*(64-P)/64
message | message slots). (1/16 means one control word in every 16
slots or ) ] ] words. P is the start pointer of generic data
control For 8x link, bandwidth is about | i, the control words array with 64 rows).
words 6.144*0.8*(16/19)*(399/400)/21=

196Mbps For 8x link, assume NULL delimiter, P=20,

. bandwidth is about 4.9152*0.8/16*44/64=
(16/19 means 16 byte payload in a | 1ggMbps

message with 19 bytes; 399/400
excludes the K28.5 in a message
group with 400 bytes)

Packet Size = n*16 bytes (n>0)
HE: FKH 8B/10B Zwtid, FrihaNHE Ll 0.8,

AIF2 412 25
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OBSAI PS4 5 5t 3 F5i8 i A% . 1 CPRI A T SCRpd I BE L4, 75 B0 A A 1 43 FR
FF: 4B/5B B NULL 470 [ 75, [X0y 4B/5B (TR HE K, Ji DAFEE I Bdls i) A e, — B
NULL 2473 B 45

55, CPRIBLAAT, Packet DMA LAULRHEMIKE, RAgHIL “YUR WA, WRA T4t
FE i 51 45 i Packet DMA JBF 4, PE 45 “H0I 7 AWM 6, B BLBAIC Bl S 2 —
ARG RIRARA, T FLIE RO HESLRAS . OBSAI B F AR HRBLI AL I RE ) “ULIR”
T IS 2 0 SR H

AIF2 47 J5 A1 AT ABC B AxC 38 T8 s FH s a3 /) 1) it /e 24 (AD_ESCH_CFG.PRI) . CPRI fi{
T, XAFBMZHIE N 1, Fon AxC IEIE S B E A M R R E % . T OBSAI K,
T, XANFEPZE R ERN 0, Fon AxC BB F e .

MELERTRT, OBSAI R 2 S 4 Hh S R 38 HEdi (44 i«

4 AIF2 &k

26

AIF2 RARE IR, AR R X o

— e BSF IR T E, LT SR, R, B AE AIF2 B AT I A A printf() iR £ ST e
o AIF2 [IEH TAE, BN AIF2 2N FBURZRS. — B H 7 IR T, AIF2 N F s
BRI AN B8 1E 3 TAE.

Pl EE AR RSN, AR E AIF PGS MET IR 54k, 5% AIF2 FRIRES w A7 a8
“HARMET W, AR T Ladn, RERETFASNETRCASR 7. el &K
Ji FGE AR AIF2 RS A A3 I EAE BB buffer, SR)E AP W] IEARR SR, EHRXAD
Hdfs buffer, BUEBAFREXLE BITEIR. EMAAIE] T, “aif_debug.c”SCmt /& FH X 5%
KL

Xt AIF2 BRI AIR S 4
® AD EOP 1% (24-bit), ik R KABRS, IXAMHERK B .
B Packet DMA 7\ F, ‘EitEM2E8EH.

B DIO 7T, B2 EATIEIER K (databurst) #H (—foE 64 775 o TATH
DIO Hudfa 547 Biit- %4

® AT i, £ 5/ R, s
® RM/TM IR%E

® RMPifi

o HAMEHR BUIRAS

AIF2 4if
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AIF2 EE FLER I AIF2 AER 18 MRHU IR RS . XM LERAAE — Bl R ARSI w47
o SEAT B AR A il A b Wy, JF HiX & ERR_ALRM_ORGN £ 1 (A B FUs

EV0 Enable Set Register *

EN_SET_EVO
—

m
<
o
mm
Z3
| o
m o
)
S&
o
EVO Enable Clear Register e Error Enabled Status
Register
EN_CLR_EVO I
™ Errors inte[upt to DSP core
Raw Status Set Register | J g
m
IRS_SET — z
9
Pl I(/) ERR_ALRM_ORGN
=
o g
']  E—
T g e
UJ w
s m
@ |Z
Raw Status Clear Register Q g
(7))
IRS_CLR ] 'm
<
—
EV1 Enable Set Register ‘ N Alarms
L/ .
EN_SET_EV1 —
m Alarm Enabled Status
< Register
| =
m o
< =3[
= O
Q
@
EV1 Enable Clear Register e

VBUS interface
Clock

]

EN_CLR_EV1

& 21. AIF2 EE (Error and Exception) 15t

w7 AR 55 R T
1. K% ERR_ALRM_ORGN 77 f72% LAt i & WA e AR AR
2. WA iZMEEL EN_STS LAE fet 4 4%

AIF2 %2 27
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3. AR IRS

R A6 LA TH AT IR LT RER AU

%16. AIF2 5 W, 5] /A m] ge JR A

Errors Possible reasons

RM Line Code Violations, or | Hardware signal integrity is not good, or the other

RM not in SYNC state. side of the AIF link does not run properly.
Pl out of window The AIF2 event timing is not configured properly.
data shift the AIF2 AxC offset is not configured properly

PE DB did not have data for a | The Packet DMA does not transfer data in time.
channel

PE Symbol index in Navigator | The packet is not pushed into the TX queue in
protocol specific header did | correct time, or the symbol index in the protocol
not match for one or more | specific header is not set correctly.

symbol.
Packet DMA descriptor | The descriptors are not returned to the FDQ in time,
starvation or RX data is generated faster than processing.

5 HITHE

AR I TRE 2T TMS320C6670EVM #R T Ko #EAT A3 &3 IR, 722 H BOC
BOERE P TMS320C6670EVM #. 75} DSP [ link4 F1 link5 %43 AMC 310 |, Ffdid
BOC #iZEHEAE—ifE. K22 o 7 Wi Fr DSP [a] AIF )i #z.

28 AIF2 #if2
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P=Y

122.88

One shot trigger

TIMOO

Timer

PHYT_SYNC/RADT_SYNC

|1 Serdes clock

1
i
i
! AIF2
1
1
1
1
i
1
——1Link5
1 Link4
i
i
——+———Link4
L—Link5
i
1
1
Y 4

DSP 0

To AMC

» PHYT_SYNC/RADT_SYNC

p Serdes clock

MHz

_________________________________________________________________________

K22, iEid BOC HiEE:H H DSP 1) AIF 82

ASSCRR AT ] 5 s T AIF2 122 Fh AR 2

*

*
*
*
*

#3i%: OBSAI, CPRI

Jo4kkrifE: LTE (FDD/TDD, normal/extended symbol), WCDMA

BEPRIEZ: 2X, 4X, 8X

KREHIEFMEAE: LL2, SL2, DDR

KAl

B RZHE (AXC IR
W REAHE (AXC I B FIE R (32 0 )

W Az
W AEIALE

W SEREL IR (P DSP 22 [H])
K 23 R 1A AR B A

AIF2 %52
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SERRES

DSP 0 SERDES

PD | RM
<——— | DES
’123. PERER B
DE DT Wi TFX »
SERDES SERDES || ™M PD
4
SERDES
DSP 0O R DSP 1
A
PD | RM RX TX | /sjr <
< SERDES SERDES || ™ -~ | PE

Bl24. SMERF R R ERHK

VR, £ TMS320C6670EVM # I [¢) DSP 458% 4, 5 A HBERAE N, 7% BOC WHT
R, BNFEER 0~3 —FFE, HEEHEAT EEA EIIR .

BREHiIEET AL I

30 AIF2 4if
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L[ Project Explorer &3 ==
, Lf:(fi- AIF2_LTE_FDD
- = AIF2_LTE_TDD
P ﬁMFEWCDMA
:j:; Binaries
» [ai Includes
. = BE
» = LE
4§ SIC
. [ aif_Data.c
. |k aif_Data.h
. g aif_debug.c
. [k aif_debug.h
2 Ej aif_intc.c
. [k aif_intc.h
- g aif_rmain.c
» €] AIF_PKtDMA Init.c
. [ AIF_PktDMA_Init.h
- Al aif_setup.c
. |k aif_setup.h
. [g aif_Test_Config.c
. [n| aif_test_config.h
- |8 aif_vectors.asm

- gy KeyStone_common.c
. @ KeyStone_DDR_Init.c

VEE

2 @ KeyStone_Mavigator_init_dre.c

» L@ KeyStone.omd

K25, R~ TR EREN

TR ST AR T AR AR AR AR
® AIF2 LTE_FDD
® AIF2 LTE_TDD
® AIF2 WCDMA

“common” A FALHE T — i@ AL, thin DDR #1454k, Multicore navigator f4K 5%
FATREHA —A “sre” 30k, R A7 HIH TRIBEINE .

RI1T. B TREA W

Files Descriptions

aif_main main() function and the top level control codes

AIF2 412 31
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aif_Test_Config This file includes basic configuration structure for test. User can modify the
basic parameters to change the test mode to verify most functionalities of
AIF. The codes in this file calculate many other parameters for AlIF based
on the basic configuration.

aif_setup Setup AIF registers according the configuration parameters from
aif Test_Config module.

aif Data This file includes code for sending data and processing RX data,

TX/RX packets statistics information is collected and summarized

aif_PktDMA_Init This file setup Packet DMA and QMSS for AIF2.

aif_intc This file setup interrupt controller, and includes ISR for Frame/Slot/Symbol,
data transfer are triggered by them. ISR of QMSS accumulation triggers RX
packet processing. ISR for error log is also in this file.

aif_debug This file include functions to log and print status and error for debug.
BT LR 3R
1, W ARNAR > DSP 2 [Hif 4, ZEIEM & E BOC iR, it BOC HRIEH M C6670EVM.
2, %4 CCS % DSP.
3, T#H 27 E| DSPO [t core 0. WM A DSP Z [Ef&4i, T #HF2/7E] DSP1 [ core 1

4, WRNRPEA DSP 2 /&%, & 4cig4T DSP1, %RJ5iZ4T DSP0. WH HE—4 DSP L4
WERER I, E#2iz1T DSPO

5, fEfth & L AR DSP Il 4s R

5.1 #:T Packet DMA {1 T#&
T Packet DMA [ T2, H A HHE R

AIF OBSAI mode test for 1000 ms (100 frames, LTE FDD 20MHz normal cyclic prefix)
link O runs at 8x rate, redirection test, antenna data on AxC slot, generic data on control slot, generic packet size = 10240

link 1 runs at 4x rate, redirection test, antenna data in AxC slot only

link 2 runs at 8x rate, internal loopback test, generic data in AxC slot only, generic packet size = 10240

link 3 runs at 4x rate, internal loopback test, antenna data on AxC slot, generic data on control slot, generic packet size = 10240
link 4 runs at 8x rate, internal loopback test, antenna data in AxC slot only

link 5 runs at 4x rate, internal loopback test, generic data in AxC slot only, generic packet size = 10240

Ingress End Of Packet count = 237425

Egress End Of Packet count = 238265

AT PHYT Frame= 100, Clock= 50788

AT RADT Frame= 100, Symbol= 0, Clock= 12773

AT RADT captures Frame= 3, Symbol= 19, Clock= 153599 at PHYT boundary
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captured Pl value = 3250

RM ST3 State FRAME_SYNC

RM captured scrambling code = 0x0
TM FSM in FRAME_SYNC state

captured Pl value = 3264
RM ST3 State FRAME_SYNC
TM FSM in FRAME_SYNC state

captured Pl value = 3080

RM ST3 State FRAME_SYNC

RM captured scrambling code = 0x2
TM FSM in FRAME_SYNC state

captured Pl value = 3085
RM ST3 State FRAME_SYNC
TM FSM in FRAME_SYNC state

captured Pl value = 3080

RM ST3 State FRAME_SYNC

RM captured scrambling code = 0x4
TM FSM in FRAME_SYNC state

captured Pl value = 3085
RM ST3 State FRAME_SYNC
TM FSM in FRAME_SYNC state

SL2_FDQ entry count = 133 (initial value 192)

AIF TX queue 0 entry count = 4
AIF TX queue 7 entry count = 2
AIF TX queue 8 entry count = 4
AIF TX queue 15 entry count = 3

generic Channel 0 transfer 1180 packets, receive 1175 packets (1175 good, 0 bad), 12032000 bytes in SL2, achieve 12 MB/s

AxC Channel 1 transfer 13861 packets, receive 13719 packets (13719 good, 0 bad), 120413632 bytes in SL2, achieve 121 MB/s
AxC Channel 2 transfer 13861 packets, receive 13719 packets (13719 good, 0 bad), 120413632 bytes in SL2, achieve 121 MB/s
AxC Channel 3 transfer 13861 packets, receive 13719 packets (13719 good, 0 bad), 120413632 bytes in SL2, achieve 121 MB/s
AxC Channel 4 transfer 13861 packets, receive 13719 packets (13719 good, 0 bad), 120413632 bytes in SL2, achieve 121 MB/s

Throughput of link 0 = 496 MB/s (56051 good packets, 0 bad packets)

AxC Channel 5 transfer 13861 packets, receive 13719 packets (13719 good, 0 bad), 120413632 bytes in SL2, achieve 121 MB/s
AxC Channel 6 transfer 13861 packets, receive 13719 packets (13719 good, 0 bad), 120413632 bytes in SL2, achieve 121 MB/s

Throughput of link 1 = 242 MB/s (27438 good packets, 0 bad packets)
generic Channel 7 transfer 46678 packets, receive 46673 packets (46673 good, 0 bad), 477931520 bytes in SL2, achieve 482 MB/s
Throughput of link 2 = 482 MB/s (46673 good packets, 0 bad packets)

generic Channel 8 transfer 592 packets, receive 587 packets (587 good, 0 bad), 6010880 bytes in SL2, achieve 6 MB/s

AIF2 4ifE
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AxC Channel 9 transfer 13861 packets, receive 13859 packets (13859 good, 0 bad), 121642432 bytes in SL2, achieve 122 MB/s
AxC Channel 10 transfer 13861 packets, receive 13859 packets (13859 good, 0 bad), 121642432 bytes in SL2, achieve 122 MB/s
Throughput of link 3 = 250 MB/s (28305 good packets, 0 bad packets)
AxC Channel 11 transfer 13861 packets, receive 13859 packets (13859 good, 0 bad), 121642432 bytes in SL2, achieve 122 MB/s
AxC Channel 12 transfer 13861 packets, receive 13859 packets (13859 good, 0 bad), 121642432 bytes in SL2, achieve 122 MB/s
AxC Channel 13 transfer 13861 packets, receive 13859 packets (13859 good, 0 bad), 121642432 bytes in SL2, achieve 122 MB/s
AxC Channel 14 transfer 13861 packets, receive 13859 packets (13859 good, 0 bad), 121642432 bytes in SL2, achieve 122 MB/s
Throughput of link 4 = 488 MB/s (55436 good packets, 0 bad packets)
generic Channel 15 transfer 23512 packets, receive 23507 packets (23507 good, 0 bad), 240711680 bytes in SL2, achieve 243 MB/s
Throughput of link 5 = 243 MB/s (23507 good packets, 0 bad packets)
Total throughput of AIF = 2201 MB/s (237410 good packets, 0 bad packets)

H AT AAE aif_Test_Config.c” SO i e A2 e B 45 M OAIAGAE,  JF B84 13 RS R B AIF2 1)
KHBI>ThEE -

AifLinkConfig aifLinkCfg[6]=
{

/*Configuration for link 0*/

{

1, /*Link Enable: l=enable, 0O=disable*/
CSL_AIF2 LINK RATE 8x,

TEST PATH INTERLNAL LOOPBACK, /*test data path*/
AIF2 AXC_DATA ONLY, /*testDataType*/
AIF _MONO PACKET SIZE-16, /*genericPacketSize*/

0, /*numberAxC: 0 means maximum number*/

LTE 20MHZ /*1lteBandwidth*/

by

/*Configuration for link 1*/

{

1, /*Link Enable: l=enable, 0O=disable*/
CSL_AIF2 LINK RATE 4x,

TEST PATH INTERLNAL LOOPBACK, /*test data path*/
AIF2 AXC_DATA ONLY, /*testDataType*/
AIF _MONO PACKET SIZE-16, /*genericPacketSize*/

2, /*numberAxC: 0 means maximum number*/
LTE_10MHZ /*1lteBandwidth*/

by

/*Configuration for link 2*/

{

1, /*Link Enable: l=enable, 0O=disable*/
CSL_AIF2 LINK RATE 2x,

TEST PATH INTERLNAL LOOPBACK, /*test data path*/
AIF2 AXC AND GENERIC DATA, /*testDataType*/
AIF MONO PACKET SIZE-16, /*genericPacketSize*/

2, /*numberAxC: 0 means maximum number*/

LTE 5MHZ /*1teBandwidth*/

by

/*Configuration for link 3%/

{

1, /*Link Enable: l=enable, 0O=disable*/
CSL_ATF2 LINK RATE 4x,

TEST PATH INTERLNAL LOOPBACK, /*test data path*/
ATF2 GENERIC DATA ONLY, /*testDataType*/

AIF MONO PACKET SIZE-16, /*genericPacketSize*/

0, /*numberAxC: 0 means maximum number*/

LTE 20MHZ /*1lteBandwidth*/
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THEERIA A CPRI AR, ATLAHIE X “AlF2_LINK_PROTOCOL_OBSAI” %Kik OBSAI
o WHE 26 fizs.

-

< Properties for AIF2 WCDMA ESEN
type filter text Predefined Symbols =T v v
CCS General -
a CC5Build i
4 6000 Compiler Cenfiguration: |LE [ Active ] 'l lManage Configurations...l
Processor Options
Optimization
Debug Options
Include Options Pre-define NAME (--defing, -0) = o & 5l
Performance Advisor
|| 4 Advanced Options
| Advanced Debug Opti
Language Options =

Parser Preprocessing C
Predefined Symbols
Diagnostic Options
i Runtime Model Optiot
Advanced Optimizatio

&26. 1)#:3] OBSAI =,

AIF2 #5119 buffer 7] LIZE “AIF_PktDMA_Init.c” S8, 47— MBS X T — M
P11 buffer.

/*flow look up table for each channels,
specify which flow be used for each channel*/
unsigned char flowTable[]=
{

AIF RX FLOW SL2,

AIF RX FLOW COREO LL2,

AIF RX FLOW COREl LL2,

AIF RX FLOW CORE2 LL2,

AIF RX FLOW CORE3 LL2,

AIF RX FLOW DDR,

}i

R, AIF2 £LL “round-robin” 15 AR HR I8E &4 64 R, AL, fEfEasA
FETESAH VT, Xt DDR SRut, XF5 i dEH KR, Frbl DDR £ % 32 #F 3 % 8x §#%. 1M SL2
AT LL2 BETRIRS S HF 6 2% 8x HER .

PLE T 221778 CCS5.4 A5, CSL N pdk_C6670_1_1_2 6. fEHAth PC - {f H ¥ fc & S
RIS, 5 E4E € IE#A) CSL B8 1%,
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5.2 HT DIO T
HT DIO B TAE, HMR RS BT

AIF CPRI mode test for 1000 ms (100 WCDMA frames)
link O runs at 4x rate, redirection test, RAC antenna data and control words
link 1 runs at 4x rate, redirection test, TAC antenna data data only

link 2 runs at 4x rate, internal loopback test, DSP core antenna data only
link 3 is disabled

link 4 is disabled

link 5 is disabled

Ingress End Of Packet count = 11419832

Egress End Of Packet count = 14700

AT PHYT Frame= 100, Clock= 35764; TSC= 1000085507

AT RADT Frame= 100, Symbol= 0, Clock= 9004

captured Pl value = 1011
RM ST3 State FRAME_SYNC
TM FSM in FRAME_SYNC state

captured Pl value = 1294
RM ST3 State FRAME_SYNC
TM FSM in FRAME_SYNC state

captured Pl value = 1108

RM ST3 State FRAME_SYNC

TM FSM in FRAME_SYNC state
AxC Channel 0 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 1 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 2 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s

AxC Channel 3 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s

AxC Channel 4 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 5 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 6 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 7 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 8 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 9 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 10 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 11 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 12 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 13 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 14 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 15 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s

link O transfer 23744 good antenna slots, 0 bad antenna slots
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control Channel 48 transfer 14700 good packets, 0 bad packets, 3763200 bytes, achieve 3801 KB/s

Throughput of link 0 = 249 MB/s
AxC Channel 16 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 17 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 18 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 19 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 20 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 21 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 22 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 23 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 24 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 25 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 26 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 27 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 28 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 29 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 30 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 31 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s

link 1 transfer 23744 good antenna slots, 0 bad antenna slots

Throughput of link 1 = 245 MB/s
AxC Channel 32 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 33 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 34 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 35 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 36 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 37 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 38 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 39 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 40 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 41 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 42 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 43 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 44 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 45 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 46 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s
AxC Channel 47 transfer 1484 good packets, 0 bad packets, 15196160 bytes, achieve 15349 KB/s

link 2 transfer 23744 good antenna slots, 0 bad antenna slots

Throughput of link 2 = 245 MB/s

Total throughput of AIF = 740 MB/s

JI 7 a] LAfE aif_Test_Config.c” SO e A2 e B 45K O AIAGAE,  JF B84 3 L RERIGIE AIF2 1)

KB TIRE o

AifLinkConfig aifLinkCfg[6]=
{

/*Configuration for link 0*/

AIF2 4ifE
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{
1, /*Link Enable: l=enable, 0O=disable*/
CSL_ATF2 LINK RATE 8x,
TEST PATH INTERLNAL LOOPBACK, /*test data path*/
WCDMA_ATF2_ RAC TEST, /*testType*/
4, /*numberAxC: 0 means maximum number*/
#ifdef AIF2 LINK PROTOCOL OBSAI
TRUE /*bUseControlMsg*/
#else //AIF2 LINK PROTOCOL CPRI
32, /*firstCtlWordUsed*/
64-32, /*numCtl1Word*/
CSL AIF2 DATA WIDTH 8 BIT /*dataWidth */
#fendif
o
/*Configuration for link 1*/
{
1, /*Link Enable: l=enable, O=disable*/
CSL_AIF2 LINK RATE 4x,
TEST PATH INTERLNAL LOOPBACK, /*test data path*/
WCDMA_AIF2 TAC TEST, /*testType*/
2, /*numberAxC: 0 means maximum number*/
#ifdef AIF2 LINK PROTOCOL OBSAI
FALSE /*bUseControlMsg*/
#else //AIF2 LINK PROTOCOL CPRI
32, /*firstCtlWordUsed*/
32-32, /*numCtl1Word*/
CSL_AIF2 DATA WIDTH 16 BIT /*dataWidth */
#fendif
o
/*Configuration for link 2*/
{
1, /*Link Enable: l=enable, 0O=disable*/
CSL_AIF2 LINK RATE 2x,
TEST PATH INTERLNAL LOOPBACK, /*test data path*/
WCDMA_AIF2 CORE_TEST, /*testType*/
2, /*numberAxC: 0 means maximum number*/
#ifdef AIF27LINK7PROTOCOL70BSAI
FALSE /*bUseControlMsg*/
#else //AIF2 LINK PROTOCOL CPRI
32, /*firstCtlWordUsed*/
32-32, /*numCt1lWord*/
CSL_ATF2 DATA WIDTH 16 BIT /*datawWidth*/
#endif

b

THERIAKH CPRI BT, AT LATiE L “AIF2_LINK_PROTOCOL_OBSAI” %3k i%$% OBSAI #
Ao WK 26 fis.

PLE T HEIZ477E CCS5.4 155, CSL N pdk_C6670_1_1_2 6. {EHAth PC A% ¥ AL B S
PR, 75 E4EE IEWHRY CSL #12.

5.3 FEHAfbtR LiE1T TR
FEHAR FIsAT TR, 75 BBl T B
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1. FEHABMR b, A SRS B I 2ok R AIF2, DN 35 BRI AR 7 kb . flhn, ik

g B, AIF2 AT DU S 2547 4 B0 7 P ahfilok, IR 7 ] LA aif_Test_Config.h">CfF

e -

//#define AIF2 TRIGGER MANUALLY |

2. EILARIR B, AIF2 (IS Al fE A F, i AR aif_setup.c”3CfF H E B ACE -

#ifdef AIF2 LINK PROTOCOL OBSAI
pllMpy= CSL_AIF2 PLL MUL FACTOR 20X; /*153.6%20=3072%/

f#felse
pllMpy= CSL AIF2 PLL MUL FACTOR 16X; /*153.6*16=2457.6%/
#endif
3. DSP core PLL 1 DDR B & th45 7] ft 75 B4 “aif_main.c” X158, 50 ] GEL, it
fth J5 R ARAL «

//DSP core speed: 122.88*236/29= 999.9889655MHz
KeyStone main PLL init (122.88, 236, 29);

//DDR init 66.667*20/1= 1333

KeyStone DDR init (66.667, 20, 1);
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1.
2.
3.
4. TMS320C6670 datasheet (SPRS689)

KeyStone Architecture Antenna Interface 2 (AIF2) User Guide (sprugv7)
Multicore Navigator for KeyStone Devices User's Guide (sprugr9)
TMS320C66x CorePac User's Guide (sprugwO)
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