STARTL 1 pRT
Ht Triplet Input Céx CPU interface H TSEND
CH P 3 FVALI D[ 2: g] FULL 3 BUSY[ 2: 0] DVSEL[ 1: 0] 2 CONEL
FVALI D FVALI D FULL FULL BUSY £/ m— e DVSEL DONE—""—nm
3 FWAIT[ 2: 0f
FVAI T s 7 FVAI T PUSHTS | PUSHTS  pygrs T
I NE CBX 3 DONE] 2: 0] cPDQY 7:0] 8
CH P9 pUSH | PUSH PUSH DONE £/ s BUSY. BUSYL
Set Chip Number Here | NFI FOS FPGA2C6X
32 32 3 START[ 2: 0]
DB — DB START |/ — START
DB 31: 0]
H TSEND
STAT[ 5: 0] 6 4 DVSEL[ 3: 0] SONED
mmm/—STAT DVSEL |/ e— DVSEL[ 1: 0] DVSEL DONE——=u
H TO
8 CPB[31: 24]
SL_READ L_READ cPB D BUSY| BUSYO
SL_AV L AV
32 START2
K=K1 <SID23:0],SIQ 7: Ok —— | D STARTK=""">""n
CE=/ SL_AV S D[ 31: 0] 8
- Convert Byte to Word O : BUSY._BUSY2
DVSEL[ 1: 0] 2 CLI NKO DONE2
FI FQ' HPl port /- |DVSEL DONE| DONEZ
SIg7:0] g
SL_AV D SIQ AUX_PORT CLI NK OQUT
6 STAT[ 5 0} STATUS
SL_READ RQ BLOCK | RQ BLOCK RQ BLOCK — > RQ BLOCK 5 RQBLOCK RQ BLOCK STAT| /e STAT
CLI NKI STATUS
HPI _REQ HPl_REQ HPI _REQ Bz BLOCK . BZ BLOCK BZ BLOCK  RQ STATL RQ STAT/ p5 sTAT
CLINK IN | HPI_DONE HPI_DONE HPI _DONE VR BLOCK | VR BLOCK AR BLOCK Bz STAT| BZ STAN g7 grAT
AUX 8 AUXJ 15: 8] 8
AUX_CE AUX_CE AUX_CE AUXQ e — AUXQ
MSG_ACK MBG_ACK MG ACK
Control link in Control link out
CLOCKS
kil Kt
CLOCKS
KoQK2Q
K12g K128




ADR[ 5: 2] ] Provi de a pul se each tine
ADR ADR4 REE%CREAPCE_REG*/ADR4 SL_R the serial link is read
i [ u
SLAV [ kora SL_RSL_AY SL_READ

I ncomi ng serial link data. _ CPD
Sl D[ 31: 0] | LR 3-way mx/1atch cE CPU Data Bus
St at us S - CE_REG ?<ROf 31: 24] > cPQ 31: 24] CPD[ 31: 0]
TATS: O] o ADRA?<L, L, STAT[ 5: 0] >: <SI D 31: 24]
RK 32 - CPQ 31: 0]
- RK- Q , DR[ 5: 2] , CPD 31: 0]
ARE- RDI 31 0] CE_REG ?<RD[ 23: 0] > 36 CPI [35: 0]
. CEHT- CE HT- <sl D[ 23: 0@ cPD cPl
_HIT F CPQ 23: 0]
H2CBX_FI F CBX2H_FI F
QWAP CPQL5=CBX/ CPQR9, 06X/ CPQR0
aPUSH | pysH FuLL L FULL o QAP CPQL4=CBX/ CPQR8 AVE- VK EMPTY- (MPTY- o
DB[ 31: 0] | g HIT d 32 QVAP CPQL3=C6X/ CPQLO, CBX/ CPQO, C6X/ CPQ8 AVE- o oo
— ncom ng ata. /D He QWAP CPQL2=C6X/ CPQR7, C6X/ CPQR6 O, PP
PUSHTS PUSHTS, DB[ 30: 16] , L, DB[ 14: 0] F QVAP CPQLO=CBX/ CPQR3, CBX/ CPQR2, C6X/ CPQL5, C6X/ CPQL4 F
LS . QAP CPQO=CBX/ CPQL8, C6X/ CPQY7, CBX/ CPQB .
L Qut goi ng FIFO QWAP CPQB=C6X/ CPQB1, C6X/ CPQL3, CBX/ CPQL2 I ncom ng FIFO
L . QWAP CPQ5=CBX/ CPQL1
This section sends CPU wites to their destinations as a byte stream QVAP CP@=C6X/ CPQ5, C6X/ CPQ4, C6X/ CPQL7, C6X/ CPQL6
QVAP CPQR=CBX/ CPQLY, 06X/ CPQE, CBX/ CPQ4
CPB[ 31: 8] QWAP CPQL=CBX/ CPQR1, C6X/ CPQRO, 06X/ CPQ3, C8X/ CPQR
K=K1 / SHI FT?<CPI [ 31: 8] > <CPB[ 23: 0] > s— QVAP CPQD=C6X/ CPQL, C6X/ CPQD
CE=READEN <& cpe[7:0] o “ . |
R : — ] :
Convert 32-bit data bus to byte st ream<cpI (7 Olj— [0 1] 2] 0 [ 1] m—CPE[ 31: 24]
K=K1 ] :
Device Select bits  CE=/ SHFT <CPI[35: 32] eeisal ‘ 0 “ 1
RGE | BUSY
HBLKNM=DVSEL DVSEL3?BUSY2: ( DVSEL2?BUSY1: BUSYO)|————= . .
N4 \__ “Next selected device is busy.
— A new word is ready
EMPTY- */ SHI FT+READY* BUSYﬂ. — I CGoes | ow when first byte sent
K=K1 g I
/ ( READY* BUSY) READEN Low when we are waiting for next dev.
DONE] 2: 0] READY+SH FT*/ DONEO* / DONEL*/ DONEZ-SHLFT o | Shift while data is sent
BUSY[ 2: 0] s NOMERGE READY*/ BUSY PP 4 || | "\ Pop next word from CPU
READY*/ DVSEL3*/ DVSEL2*/ BUSYO| STARTO o/ .
READY* / DVSEL3* DVSEL2*/ BUSY1| STARTL BX CPU interface
T " Qutputs to the CPU can come fromthe hit FIFO, the serial Iink,
" * START2 . or the status register. The hit FIFOwaits until 8 words
READY* DVSEL3"/ BUSYZ="""u mm—START[ 2: 0] are available an then bursts themto the CPU at 15ns/word.

The CPU wites data to the input FIFO where it gets byte-serialized
and sent to the hit-out ports, or to the serial link.




R K K128

4
CTI ME Q-+

'R_OVRTI M
K=K1 cr MROARTL

Decl are tinmeout

CPD[ 35: 0] mm——D CPI Q/\IAﬁ
36 36
DRAM
—CE Q%—%A\W V\E4HI = FULI’{>Q
4 4
GRAY CNT VWA 3: 0]
—R w K VK
— R RA K L. V\pEgH.
GRAY CNT .
4 RAL3:Q) 36
liCE Q+—+AR QQ+—@I [35:0]
HBLKNVEENPTY ol VA3 0]2* WAQ 3: 0]
[ (WAQD@RAOD) */ (WAQL@RAL)
1 (VAQR@RA2) */ (VAQB@RA3) % EVPTY-
K=WK —RAQ 3: 0]
HBLKNVERAQ <RA[ 3: Oga Synchroni ze RA to Kl
Ri sing/ Fal ling ( RAB@RAQZ @RAQL) R1_P o
Upper 2-bits equal 2 (1 WA3ERAGB) * (| WA2 GRAQR) = Compute RI(EQ R sing)
Upper 2 bits differ by 3 : (RAQB@MA2) * (/ RAQRZ @NA3)
H;_:XWFULL /RAQ%@RAQZ@’\&M. Conput e WL(EQ Ri si ng)
RD=NOT_RULE*WL_P + R1_P*/ RAQD*WAO + \W_P* RAQO*/V\AO% FULL when count >=13

HBLKNVENOT_FULL

CE=PCP
K=K1
RD=/ FULL

QL*/ QU+ER_CWRT

OE- * FULLCPU_VWAIL T CPU VAI T

|

e
4 Q
9
NOT_FULL

i. Count 3 reads when FULL

WAI T si gnal
Si nce WK st ops,
reads and then
Wai t

is only asserted when OE-

if FULL for ~18 usS.

prevents further wites

NOT_FULL counts 3
resets FULL.
is high

C6X2H_FI F

CPU Wites through this FIFO




Rﬁ- {>o

Note that DMA REQ for the next block can happen
while the current block is being sent.

R 3: 2] =W 3: 2]
11

W3:2]-R 3:2] =3

K- Maps for 4 cases

R[1:0] Rising R 1:0] Falling
(R3=R2) (R3@R2)

W1:0] 00 01 11 10 00 O1 11 10

R[ 1: 0]

00 0 1 2 3 0 15 14 13

01 15 0 1 2 1 015 14

1415 0 1 2 1 015

10 13 14 15 O 3 2 1 0

00 15 14 13 12 9 10 11 12

01 14 13 12 11 10 11 12 13

11 13 12 11 10 11 12 13 14

10 12 11 10 9 12 13 14 15

(12

13

R RA K RK
GRAY CNT
4 RAI3:0]
CE K T- DO CEHTCE Q/ mmm /AR QR /e 31: 0]
4 32
H
WE— &
—R WK b w
‘ RAM
GRAY CNT
4 WA3:Q]
PUSH CE Q / AW - PUSH
DRAM
32 32
D[ 31: 0] wem—/—D QN
K=K1 —RAQ 3: 0] _
HBLKNMVERAQ <RA[ 3: O]za Synchroni ze RA to K1 A
Ri sing/ Falling ( RA@B@RAQR @RAQL) R1_P o
Upper 2-bits equal 2 (1 W3@RAQ) * (/ WA2@RAQR) | = Conpute RI(EQ Rising) FULL
Upper 2 bits differ by 3 . (RAGB@WA2) * (/ RAQR@\A3)
PUSH
K=KT w_P o
HBL KNVEEUL L /RA(B@RAQZ@'\&% Conput e WL( EQ Ri si ng)
RL P*W_P + RL_P*/RAQD*WAO + W._P*RAQD*/ WaoL Pl o FULL when count >=13
( RA3@RA2) +RA1+RAOM. True for 7 transfers.
K=KL / SENDI NG+REQ EN*/ STARTIREQEN, - synchroni ze Sending to Ki
REQ_ EN* SENDI &-m. Pul se at the start of a new bl ock
/ START* ( DVA_REQ+HAL F@\A3) DVMA REQ Request next DMA
\_ 2
START@-IALFﬁ. Which half is next to transfer.

EQR RL P=RlL W_P=/W
EQF RL P=/RlL W_P= W
EIR RL P=/Rl W_P=/W
EIF RLP=RL W _P=W
141 15]
H2C6X_FI FO

Generates read pointer and wite pointer
using gray code counters.

Asserts FULL when WR >= 13

Burst data to CPU in 8-word bl ocks




DVO

u 1SPOPO ropop v M
FI FO
w"USHTS psprs VO ( DVO+DV1+DV2) */ ( DVO* Dv1* Dv2) | ANY DV
POPO POP HT H TO ® DVO* DV1* DV2+TI MEOUTI ALL_DV End of TS: No hits, but DV indicates TS valid
5| NOVERGE —
I NFI FO| NEQ_NEQQ o I-u / HVO*/ HVL*/ HV2* ANY_DV|— WAL TING
8 4 —
TS[ 7: 0] mummm—t— TS STH/— smmDB[ 19 16] / HVO*/ HVL*/ HV2*ALL_DV— EOTS o | L
FVALI CEO * SEND Start Copy to CPU
+ + —
aEYAL DOy | D fo: - (/ FULL+/ ANY_H T+SEND) */ TSPOP} - unless CPU is FULL or no hits.
FWAI TO FWAI T DH DB[ 31: 0] 9 IIQ(S==K/1E0TS / FULL* ANY_HI T, PUSH - Wite to CPU FI FO
& I
FRL o J FULL ANY_H T/ SENG PUSHTS
HI TO* SEND*/ FULL POPO / Decrenment Stack Pointer
u 1SPOPL iropop py_Dv1 - / HI TO* HI T1* SEND*/ FULL|— POPL
FIF1 = NOMERGE —]
w"YSHTS pysirs Hy_HV1 5 / HIETO*/ HI TA* HI T2* SEND*/ FULL|— POP2
POP1 |pp T HTL g Hl T2+H T1+H TO ANY_HI T A stack has hits
| NFI FO| NEQNEQL KKl <POP 2: 0]24_05[ 2:0] Read stack
8 4 L
TS[7: 0] _+TS STP+—DB[ 23:20] s
FVALI D1yal | D o OE1 Q PEULOCK SEND* NEQD* NEQL* NEQ? I NCTS / Cycle TS till a match
32 = .
P TL ey T DB/ smmDB[ 31: 0] JANY_H T/ (NEQU" NEQL NEQR), TSPGP then pop input FIFGs
mmmVAL| D[ 2: 0] %KS::KllEOTS I ANY_HI T*/ <NEQ 2: 0] > T SPOP[ 2: 0]
VA T[ 2: 0]
TSPOP2 |rgpop pv_ Dv2 RSEL&?I TI NG /Tl NEClJT@WIE WIo Decl are tinmout
FI F2 i . .
PUSHTS PUSHTS HV HvV2 (/ TI MEQUT* \WI0) @Ni WI'L if NOHV, but a DV is on,
POP2 POP H o H T2 (/ TI MEOUT* WI0* WI'1) @2 W2 but not all DV are on.
| NFI FO| NEQNEQ2 W2+ WrL+T1 MEoUT| T VEQUTY
8 4 < QVAP HI TO= | NF/ HI TO, | NF/ CEO, | NF/ FI FO/ CUD
TS[7: O] mem—/—TS STP—/ wemDB[ 27: 24] QVAP HI T1= | NF/ HI T1, | NF/ CE1, | NF/ FI F1/ CUD
QVAP HI T2= | NF/ HI T2, | NF/ CE2, | NF/ FI F2/ CUD
FVALI D2 FVALI D o CE2
32
a A T2 oy T DB/ smmDB[ 31: 0]
R K K1 Merge data from 3 Fl FOS.
CNT R Ti mestanp counter Each FIFOfills its stack till it encounters a TS marker.
— Wien all three have found a new TS (or a tineout occurs),
I NCTS CE couT PUSHTS wite the current TS and hit counts to the CPU FI FO
. . E TS_2_DB Then copy each stack to the CPU FI FO
At the same tinme, increment the local TS counter till
TS 8 TS[7: 0] it matches any one of the tinmestanps at the top of the
/ . i nput FI FCS.
TR DB[ 7: 0] POP all FIFCs that match and begin filling the stacks again.




Wite Logic
CE_CON N
This recogni zes hits for this CPU.
FQL6 is SHARE fl ag C . READ N
FQ 15: 13] are CPU SEL I P[3: 0]
CH P[2:0] are Chip ID set in the CH P nodule Dv PUSHTS
STP
This all conpiles into a single 5LUT ! HBLKNMEFQLE @ D . é E
Time VALID'( FQL6*FQL5*FQL4*FQL3 M D0 ™=
Primary +(/CH P2@QL5)*(/ CH P1@QL4) *(/ CH PO@QL3) | CUD control
Alternate +FQLE*((CH P1*CH P0) @ CH P2@QL5) VH / /UP*/ Q' => Down 4 4 STP3:0]
*( CHI PO@ CHI P1@Q14) * (CH PO@QL3) ) /UP*Cl  => Hold
VALI D UP*/Cl  => Hold
HBLKNM=FQL6 FVALfﬂ — UP* Cl = U
| WO
k=K1 4 Fqg16: 15 MY 17: 0] ket _]
<FIN[16: 15] 5 sumem AR 3: 0] AR QR /- — —V IuP foe M SC0*/ POD+S(31+SCZ+S§¢-
I 4 18 i
oL FQL6* FQL5* FOL4* FO13_TSTMP | 1 (Hiv* SC3* SC2* SC1* Sen) | Py
— NOVERGE —
HBLKNMEFQL2 <FIN[ 14: 12] 3 memmF Q[ 14: 12] cp WM oa —RD c—
KekL <FIN[11: 0] > s Q] 11: 0] < weH 4
KL Loy
(]Ei.
4
Vi Dy —R K AW 3: 0] mumm—— AW vg WO P CE
CNT_R . PP ve_ W,
FIN READ CE 18 D 18
.>—/—_FIN16:O u READ | couTl——  FQ 16:15], H, FQ 14: 0] mumm—/| y
17 [ 1 d 1 d 1 QA L, MJ 30: 16], L, MJ 14: 0] 5, 3 DB[ 31: 0]
. . | —
4 AR3:0] MTS, MO 30: 18] I D Q
AR xR <D 30: 0]} 3°: 0l
4 14 K=K1 I
CE=READ
K1 H
—R aw K Aaen P -
—R TS[7: 0] - HBLKNM=EQ4 PFULOCK
WO CE couT, K w — (/| MY7@ST7) * (| MB@S6) c
_ DV 4 (/MB@E@SS)*(/ MU@S4) % B | NEQ
4 AW3:0] 4 i
AW we W Dv* (/ MAL@'S1) * (/ MD@'S0) A
*
y y (/ MB@S) *(/ MR2@'S2) PRULOCK
WO |yp e TSTVP, FQ 12: 0] mmm—/—1D QN HBLKNVENEQ
o
RD C4 K1 KKl VCS*W:Z*(VCHV\AI'& WA T I NFI FO Two stage input FIFO
CGCrz L FWAI T Data comes in as two 17-bit words (30 data bits + 4 tag)
ve 4 W 3:0] PO RNEVAIT - WEsvezeney . If the tag matches, then the 30-bit data + 1-bit TS flag
Q (W.OrDAV) */ READ+DAV* C_GT_Z DAV are witten to the first stage FI FO
Data words are imedi ately pulled out of the first stage
and pushed onto the second-stage stack until a TS flag
—|CE or—’ 1P HBLKNMEREAD DAV ( / Dv+HV+TSPOP) |READ i's found.
NOVERGE —
CE_CON Wien a new TS is found, wait for other fifos to synchro
! =K1 DAW/W+W+TSPT - and then dunp the contents of the stack to the CPU FI FO
DAV DV Data Valid Once the stack is dunped, TSPOP clears off the TS and ny
CE=CE_CON < '. ) hits can get dunped into the stack.
DAV*/ Mrsl__ KV Hit / Tinmestanp




Byte + Sl ope
Ti ne+St ati on+Fl ags

QADR3* ( SADRL+SADRO) SADR3 Insure timestanp comes frombuffer 0
L —
§' VIR TE* (( ADRO@\DRL) +/ ADR2* / ADR0) [ ADR VR V Hol d VRITE
NOMVERGE —~| ADR 5 Ge DONE wh ADR=5
ADR2* / ADR1* ADRO-APR° nerate en = Address Mappi ng
— — — . Hit BUF
Start Start bit from CPU :
Count Sequence: 04 1567 23 33 P i Reg‘”d A‘lﬂ ;”';rct‘ ton
/ BUSY?DVSELO ADR1+/ ADR2* ADRO ADRO DVSEL Sl dpe 2: Devi ce sel ect from CPU 6 4
< aom 1[5]6]7 DP-RAM write add 5 2 Upper ¥
/ BUSY?DVSEL1 ADRL+ADR2* ADRO DR[ 2: - wite address 4 3 Lower Y
-4 ADR2 3 0 Upper Tinme
/ BUSY?BUSY ADR2+/ ADRlA 2 5 Lower Slope
/ BUSY?START — . . 1 6 Upper X
SND_RQ+ADR2* ADRL*/ ADRO+/ ADRL*ADRO | BUSY L Signal CPU we are still busy g 7 Lower X
ADR3?(/ START+DVSEL1) : ( START*DVSEL0) | ADR3 ‘ Sel ect alternate buffers
START* ( DVSEL1+/ DVSELO) +ADR 5 DONE . Signal end of data to CPU
KeKi START* (/ DVSEL1+/ DVSELO) +ADR VR | WRITE Wite to SNDBUF
KeKi START* DVSEL1*/ D\/SELO+SND_AV$ SND AV_ SNDBUF contains a record
RS=SND_HEAD START* DVSELO* SND_AV+SND_RQ$ SND OK to release current record
START*/ DVSEL1*/ DVSELO+FI RSTA FI RST Current record is the first for this TS
START* DVSEL 1* DVSEL 0+LAST LAST_ Current record is the |ast
KeKi SND_RQ* K2Q* / WAl T+CNT_CNT| ONT_EN | Enable send address to cycle
NOVERGE CNT_ENi SENI% W are sending
PFULOCK SND_RQ"K2Q / WAl T*/ CNT_CNT] SND_START, Start of a send
SND_START; SND_HEAD_ Clear send flags
CNT_EN?QADR3: ( ADR3@ND_RQ) QADR3 Current buffer
_ * SADRO . L 4 [ 2 3]0 5|67 114 213]0 5] 6 7 Send address
SS=/ CNT_EN / SADRO* (1 SADR2:+/ SADRL) ADR( 2 7] 6 5] 4 3] 21|07 6]5]4[3]2]1]0] (sending byte number)
RS=/ CNT_EN SADR2+SADRL*/ SADRO | SADRL
k=K1 SADR2* SADRO+( / SADRz@ADRl)A SADR2
Count Sequence: 14230567 / SADR2* / SADRL CNT_CNT Count control
SADR[ 3: 0] K=KT
AR / SND_START* (/ SEND+SBUF
WAI T 4 4
WA T SND_START?FI RST: SBUFY
SND_START?LAST: SBUZ
DVSEL[ 1: 0] <SBUF[ 4: 01 7 H t Sender
— -L The CPU sends hits by witing words to 4 registers:
0: Time 10 bit timestanp + 3 station + 3 flags
START X 1: Slope 13-bit slope (If pending hit, send it)
ADR[3:0] 4 2. Y 16-bit Y coordinate
— 3: End End of timestanp, send pending hit
The registers get witten as a stream of bytes.
An entire hit record is assenbled in SNDBUF, then
D[ 7: 0] 8 sent when the CPU begins witing the next.
This pipelining allows the First/Last bits to be
set properly in the outgoing byte stream




LOAD?<AUXI [ 15: 8] >

<SI  7: 0] >

AUXJ 7: 0]

AUX() 15: 0]

AUX

RQ_BLOCK

o

AUXI [ 15: 0]

HPI _RDY
.> HPl _RDY- HWORD
STB_-
HPl _RE RQ BLOCK
BZ_BLOCK
B7_ <
HPI _REQ
Slink-in to HPI HPI to Slink-out
RQ BLOCK
J STB* (1 REQ+HVORD) +/ HAORDF / REQ STB B
+STB*REQ'/ (/ HPl _RDY-*BZ_BLOCK)
STB" (/ HACRDIREQ) REQ
" AUX_CE
K=K1 RS=/ HPl _REQ [ (STB"REQ
K=K1 REQ' (RQ_BLOCK+/ STB) +HORD"/ ST HORE, -
NOVERGE RQ BLOCK* REQ+/ ST R BLOCK L
STB*RQ BL LOAD /
REQ:/ ST HPl_DONE B
SIQ 3.2 1.1 0
AUXQ x3 323221 10 32 2x 10 OX |
K=K1 . AUXQ 17:1 AUX16
<AUXQ 9: 8] > s UX[ 17: 16]
! 2
) A il — AUX _PORT
- o Transfers data between the
S 7: 0] <




K1

FREAD

= READ

POP

K1

= HSCLK

RCLK

POP

PERROR

SLI NK_I' N

OVFL

SIN
DAV

HBLKNM=DONE K=K1
RS=DONE

( HPI _DONE* BLK_END+SL_READ+ER_CLI TI' M

CTI ME]

| (POP* BZ_FC)

ER CLITIM
",

DONEO- DONE

DONE1-

ER _CL| PAR
s

ER _CLLOVF
A

NOMERGE
/ BUSY* DAV*/ DST1*/ DSTO

/ BUSY* DAV* DST1

BUSY

START

/ BUSY*DA\———""—"— =

START_CPU

START_HPI

SL_READ

K=KL ]
RS=DONE DAV+BUSY]

Count 16 words and assert BLK_END

Al ways assert

i f RQ BLOCK=0

RQ BLOCK

HP|

_DONI ECE

uP

RD

Cd

C K1

BLK_END | ,

Q

Cl

BLK_END

9 D[8:0]

|V[:+—

O 7: 0]

AUX_CE
= o=

START_CPU* (/ D8+D7) +BZ_CPU|

START_CPU*/ D8+BZ_SLDAT

BZ_CPU

START_HPI */ D8+HPI _REE

START_HPI */ D8* DSTO+RQBLCU£

POP* BZ_CPU* BZ_SLDAT+| NT_SLD&

SL_AV

POP* BZ_CPU*/ BZ_SLDAT+I NT_SLN§

BUSY

DONE terminates the current operation

L

BZ_CPU

L

-

BZ_SLDAT
HPl _REQ

| RQ BLOK

| | NT_SLDAT
| NT_SLNMSG

SL_AV

POP* BZ_CPU+SL_A\

K=K1
RS=PCP

NOVERGE

START+READ

<

READ* AUX_CE|
START* DSTF+BZ_FI F
<

START* ( DSTC+DSTF) +BZ_F(Q

FI FO busy

FI FO or Control busy
i Control Register

START* D8*/ D7* D6

K=K1 START* D8*/ D7* D5

SET_A

START* D8*/ D7* D4
_
NOVERGE D8*/ D7

SET_Al

Cl ear MSG BUSY

K=K1

CE=SET_B ¥

LB LS L

FLI NKEN

3:2
<D[ ]>
D|1:0
< 2

NOVERGE / DST1* DSTO*/ D8

FI F_RST
" FLI NKEN

Dest is Control Reg.

— =mmmm DST[ 1: 0] Data Destination
I HPI C[ 1: 0]

{MHPI C
3 2

| DSTF . pest is FIFO

‘ K=K1

POP*BZ_FI FI F_VE FI F_VE

00:
01:
11:
11:

Clear errors in status register

CPU

I ndi cat es Dat a/ Message

| NT_SLDAT|

| NT_SLMSG

Controls CPU re

Ti meout

if BUSY is asserted for

Pul sed when C6x reads SL register

| NT_SLDAT

| NT_SLMSG
gi ster

BUSY

R Kd

CNT_R

FI FO

HPI
HPI

330 uS

1.28 uS clock

K128
—

Wite
Read Bl ock

CLI NK_I N

I ncomi ng Control Li

nk.




Serial Section
Bits cone in on shift register and
get witten a nibble at a time to the FIFO
HBLKNM=BUSY —
kescLk | BUSY'/ QT FULL w .
BUSY?/ PUSH: (/ Q0*/ FULL) Aﬂ' S [
WL WAo* WAl | PUSH
DI N !
.> DIN DI N Q Cnt [B31[B30[B29[B28[B27[B26| BL[ BO| P |
é,
-] QA B31/B30|B29 B27| B2 | Bl
kesak  WPHAVPLIQQWVE | . | [B31]B30[B29] | [BL] |
. @ [ [B31[B30 B3] B2
RS=! BUSY / WPH* / WPL Qléi n
IVPH I WPLr QR S . B31 B3
WHWO /WL | WO I
@/ WO WPH Wl
@*wor/weL | YPL g
*BL"'K‘_“SO_':‘"’KH pAR TYa@p | PARTY [Cnt [ BO| B1] B2[ B3| B4 |B29|B30[B31]
RS=/BUSY  pugie(paRi Ty@p) |PERRCR,
WAO 1 1
kesak | PUSH(VPL@MO) Fifo Section
[ PUSH ((WPL*WA0) 4) Stores four 4-byte words.
. Wite Address Wites (WPL) will cycle through WA[ 1: 0]
PUSH?/ WAS: WE WA 3: 0] PUSH wi | | cycle through WA 3: 2]
PUSH?WA2: WA Reads (RE) will cycle through RA[3:0]
) ) Upper two bits of address are gray code
K=SCLK <RA[ 3: 2]2,%(}[ 3:2]
(W3@AR) * (/ RAB@W2) | EE__y  Count== DAV
m FULL o N
CEQ3?PUSH: FULL
= OVFL M
*
| VL o I I
HBLKNM=FULL FULL /@7 PCP B
RCLK
K=RCLK ™ u /@, READ |
CE=READ_ READ RAO% RA[ 3: 0]
RAL*/ RAO Read Address DAV i n_di cates current data is valid
READ wi I | cycle to next byte
KN PCP wi Il be asserted on the 3rd READ
HBL RA2 POP* READ?/ RAS: RAZ Data is valid (Tco + Tpfu) after clock
POP* READ?RA2: RAj
K=RCLK <WA[ 3: 2]2—_V\Aq 3:2]
(/ WAQB@RA2) * (RA3@WR) | QL ount ==
KeRCLK CEQL?/ ( READ* POP) : DA DAV

RA[ 3: 0] MJ 9: 8]
MVEM2
we H g
MJ 8: 0]
SCLK VK
WA[3:0] 4
H ) DRAM
RA[ 3: 0] MY 7: 4]
VEML
we H g
SCLK VK
WA[3:0] 4
q 3:0] 4 DRAM
RA[ 3: 0] MJ 3: 0]
MVEMD
we—H g
SCLK WK
WA[ 3: 0] 4
q3:0] 4 DRAM




QWP @/ BZ_CPU=@/ BZ_CPU, @/ | NT7, @/ SO_DONE, DONE2
QWP @/ BZ_E=@/ SO VR TE, @/ WBLK, @/ BZ_CE, @/ T0, @/ SO_PUSH
QWAP STAT5=STAT5, @/ DSO, @/ DS1

m CPU

roBlock [ ] L
VR _BLOCK
Serial Link Qut Control Logic START
BUSY To C6x interface
START+SO_FULL+RQ_STAT+RQ BLOCK —| cPUWite] HPI Wite -
START K=K1 =< B7 STAT Wo Owns Slink Out
AR g CE=B2_CH START*/ SO_FULL*/ RQ_BLOCK RQ_STAT _ — - cPU
BQBLOCK / START*/ SO_FULL* RQ_BLOCY Bz _BLOCH | HPI bl ock trasnfer
RLSTAT, | START*SO FULL| BZ FULL Qutput FIFO is full
BZ_CE?START: BZ_CP! BZ CPU
K=K1 < L
/ BUSY+SO_DONE+BZ_FULL]| BZ CE Sel ect new owner
NOVERGE —
YR BLOCK VIR_BLOCK+VBLK* / SO_PUSH VBLK
K=K1 ¢
BZ_CPU+BZ_STAT+SO_PUSH+WBLK SO VWRITE |
T0*/ SO_DONE—SO_DONE
< L
T0*/ SO_DONE* B2 CPY DONE To Cbx interface
NEG ACK, 500 SO_PUSH
SO_VRI TE"/ SO_DONE T0
. DSO 00: Data or BZ_CPU
START?DVSELO: / BZ_CP! , : -
DVSEL[ 1: 0] NOVERGE ] - SO Data Sel ect: (1’(1); %;“Sg‘e"
5 . :
— START?DVSELL: / BZ_C‘: 11: Status (Default)
START* DVSEL1*/ DVSELO STATS \ -
+STATS*/ ( START*/ DVSEL1* DVSELO* CPB29) NBG_Pendi ng
RS=MSG_ACK
iy INT
BZ_CPU*/ DVSEL1+STAT Acknowl edge SLI NK send
. SCLK RAW.
— SLI NK_OA
CPB[ 31: 24] =K1 _|
‘ Dat a Sel ect or ( DS1+DS0) */ BZ_BL CNT S TEV\E BREAK
BZ_BLOCK?AUXQL5 (/ DS1*/ DS0) 2CPB31: / DSqS9D7 Msg/ Cnt Serial Iink Qut Control Link Qutput
STAT[ 5: 0] < . a«;lnd cont[olt link words fro
2, * | , Or status.
s BZ_BLOCK?AUXQL4 (/ DS1+/ DSO) CPBZor ACK .mPUSH FULLW
BZ_BLOCK?AUXQL3 (/ DS1+/ DS0) 2CPB29: STATS| S90S BUSY sout
AUXQ 15: 8] - soDf 4: 0] 9
e BZ_BLOCK?<AUX{ 12: 8] > / DS0?<CPB[ 28: 24] >: <STAT[ 4: 0] D[ 8: 0]
BZ_BLOCK CONT, SOD)] 7: 0]




Fifo Section

Uses 16-byte nenory to store four 4-byte words.

Wites (VE) will

cycle through WA 1: 0]

Seri al

Section

Sends 32-bit words with Start,
Uses a 8-to-1 Miux instead of a shift

Control, and Parity bits

register.

NCD, CONT, MY 7: 0]

LEVEL=NECCAD

If RAW send continuous bytes with only one
PUSH wi || cycle through WA 3: 2] Start+Control, and no parity.
Reads (RE) will cycle through RA[1:0] DAV
POP will cycle through RA[ 3:2]
NOVERGE SEND? /PCP : (/TL* DA& SEND
Kesamite AddreSFPUSH*(V\E@!\A(& | wo kesak  TL+(SEND?CONT:/ Dav)|— START Gont
I PUSH: ((VE" WD) @MA1), | w1 SEND+EI£ T . S
PUSH@\AéL SEND*/ T1+S_CE*/ S| SCE _ Active Lo
(PUSH-WA2) @wa|— W3 ggf;';"‘CE START* (PAR TY@HXQ | PARTY =Cont @81] @B0| @po| @rs| @B| @2| @L| @D
K=SC|R:eKad Address POP* ( RE@?A% RAO | END+( PARI TY@/D((% PPULSE =par
| POP* ( ( RE* RAD) @RAL)| RAL SREAK | START* MXQ* PPULSE*/ BREAK— SOUT REQ. ACK[Cont | Q81| Q80| @9 @8] @ | @ [ QL [ Q@ Jparity
PUSH POP@?AE RA2 RAW [ END
(POPRA2) @RA3— PR3 KeSaLK /52*1 S1* 2“54.
KeSaLK (F*PUSH+FULL) */ Pi% NOVERGE RE*RAQ* RA1[ PP
PUSH+DAV/ (POP*ENPTY) | DAV RAL3:0] 0 3 4
HBLKNVEDAY < END HBLKNVENK X 1 0 9 8 7
POP* (/ RAWH DAV)— END SS=/SEI\DQ SO’?ND(l:NDg;Q. ® @O @] @8] 7| @ | A | Q
F-giz2a | F K=SCLK /sol SO S[2: 0] 7 6 5 4 3 2 1 0 7
RA3, RA2, WA3, V\Ar A NOVERGE CE=/S CE 4 -
ENPTY S
F=2481 | — =11 g s1@ 24-
P!
O 8: 0] S2@/ S1*/ S0y 52 4 QVAP @/ START=@/ START, @/ SEND, @/ T1, @/ S_CE
ik QWP @/ POP=@/ POP, @/ RAO, @/ RAL
LOW D 8: 0] D QN — QWP @/ RA2=@/ RA2, @/ RA3, @ F, @/ ENPTY
8 Data + Control bit:° 10
. H S - Low [ ]
WAL 3: 0] 4 AW Ve SO L Assert a low start bit and then wait for the
RAM receiver to respond with a high ACK bit.
SHI FTER Incoming S INis synchronized in S CE
SCLK WK S2 S1
16-wor d RAM S CE
MJ 6:0: 2] 4 ;rl
we_ VE | 0 é SouT S IN
4 10 MI7:1:2] 4 MX[ 1: 0] SLI NK_OA\
) | N
RA[3:0] AR X '—l Q 5 Serial link out with FIFO and Arbiter




3 3
L, L, L_+D+_CH| P[ 2: 0]

Set Chip nunber 0 to 7

RUN i s driven by system monitor chip

RUN RUN
FVALI DO FVALI DO CH P 0-2: FVALID[n] is driven here
FVALI O] 2: 0] O hers: FVALI D[ *] are received from PAD
FVALI DL FVALIDL
FVALI D2
FVAI T[ 2: 0] s WA TO [ HOLD- CH P 0-2: HOLD comes from FWAIT input from I NFI FO
O hers: Hold is not used
EMPTY- EMPTY-
I NL7 FI NL7
K2 |
K=K1
RS=/ RUN EMPTY-

K2Q ? HOLD-*(/ FREAD+EMPTY-)

VALI D* (/ EMPTY- +/ FI le

FREAD* EMPTY-

FREAD FREAD- |
¢
VALI D FVALI DOI

FREAD* EMPTY- */ VALI

0] 1]

FI FO Dat a
ER FSYNC
I FSYNC Error if not 2 words or

Bit17=0

Assert READ every /K2, then check EMPTY-

CH P specific stuff

This contains all of the logic to nake
8 different versions of this chip

FI FGs 0-2
any Fl FGCs

Chips 0-2 control
Chips 3-7 do not control




()
T
K1

K2

K2 is delayed to insure setup/hold

R kk%—lﬁ;——l
CNT_R
K=kl Q& K K2Q CE couT x4
K128
K2 4 12
Q=(K2Q C84) @128 =" m ONT .
Q /-
CLOCKS
Cenerate d obal clocks
K1 20ns From system cl ock
K2Q 40ns System cl ock and synchroni zed to K1

K128 1, 280ns Used by tineout tiners.




a0, SR CVRTI M STATO+ER_CWRTI STATO
ER FSYNC STATL4ER_FSTNG STATL _ STAT[ 5: 0]
RS=CLR ERR g~ M STAT2+ER_CLI T STAT2 DL_STAL
R CLI QF STATS+ER_CLI OVF STATS
et SR CLIPARATA* | CLR ERR+ER CLI PAR STAT4
STATS STATS  ST5Q
/ (CLR_ERR+ST5Q@TATS+RQ STAT*/ Bz STAT)| R
/ (ER_CWRTI MFER _FSYNC+ER CLI TI MVER CLI OVF+ER CLI PAR)| ERR NT ERR
| ERR- | NT_ERR B
K=K1 RQ ST{ RQ_STAT
" % ST § -
ERR-
| ]
CLR ERR
OLR ERR

STATUS




