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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any
semiconductor product or service without notice, and advises its customers to obtain the latest
version of relevant information to verify, before placing orders, that the information being relied on
is current.

TI warrants performance of its semiconductor products and related software to the specifications
applicable at the time of sale in accordance with Tl's standard warranty. Testing and other
quality control techniques are utilized to the extent Tl deems necessary to support this warranty.
Specific testing of all parameters of each device is not necessarily performed, except those
mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal
injury, or severe property or environmental damage ("Critical Applications").

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR
SYSTEMS OR OTHER CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer.
Use of Tl products in such applications requires the written approval of an appropriate Tl officer.
Questions concerning potential risk applications should be directed to Tl through a local SC sales
office.

In order to minimize risks associated with the customer's applications, adequate design and
operating safeguards should be provided by the customer to minimize inherent or procedural
hazards.

Tl assumes no liability for applications assistance, customer product design, software
performance, or infringement of patents or services described herein. Nor does Tl warrant or
represent that any license, either express or implied, is granted under any patent right, copyright,
mask work right, or other intellectual property right of Tl covering or relating to any combination,
machine, or process in which such semiconductor products or services might be or are used.

Copyright © 1996, Texas Instruments Incorporated



PCI Host Adapter (TSBKPCI12C01A)

« TSB12CO1A Link Layer, TSB11CO1Physical
Layer

o Exampleof connectingup TSB12CO01A to
TSB11C01with1394-1995isolationcircuitry
(currently not supported by silicon)

o CablePower
e CablePWB connections
o Specification for Custom ASIC to connect to PCI
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NOTE_SCH.DOC - 07/01/96 6:04 PM

Revised 06/05/96

These are things to keep in mind when looking at the TSB11CO01 reference design
schematic. This is the design of a circuit board we use to test our chips in a PC
environment in our lab.

1. Page 4 shows the circuitry for a 3 port cable physical layer chip (TSB11C01) using
an external 24.576MHz crystal for the clock reference. On this schematic page note
that to disable isolation mode pin 12 (ISO-) should be tied high.

The connections shown for the shields of PORTS 1->3 are incorrect. The terminals
labeled 7 and 8 are both connected to the outside shield of the connector (the internal
shields of the twisted pairs are connected to the terminal labeled 2, phy_gnd). The
schematic shows all of the terminal 7 and 8 s as connected to chassis_gnd. This is
incorrect and will connect all the chassis grounds on boards like this one on the 1394
bus together. The correct connection is to have the external shield connected to
chassis ground through a 1IMOhm resister in parallel with a 0.1 uF capacitor as shown
in figure 3-30 in the 1394 Standard (rev8.0v2).

2. Page 5 shows the connections for the suggested IEEE 1394-1995 capacitive
isolation between the PHY and link layer chip (link). Currently our chip set does not
support isolation this isolation scheme ( but does support bus holder isolation, Tl patent
pending). To remove the isolation circuitry:

Remove: R56,R59,R62,R63, R75,R61,R81,R64, R85,R88,R91,R80,

R84,R90,R92,R93, R34,R36, R29,R30,R33, and R35 on page 5.

Replace with a short (0 Ohm): R58,R60,C45, R77,R79,C57, R76,R78,C56,

R87,R89,C63, R32,C36, R31, and C37.

Replace with a 274 Ohm resister: R55, R57, R74, R86, and R28.

Replace with a 220 Ohm resister: C44, C54, C55, C62, and C35.

And remove resistor R73 on page 4 (see note [1]).
Note that to disable isolation mode:

pin 12 (ISO-) on the TSB11CO01 should be tied high and

pin 69 (LNK_ISOBAR) on the TSB12CO01A should be tied high.

3. Page 6 is the connections to the custom ASIC Tl used to connect to a PCI bus to
create this test board. The ASIC as designed is not a catalog part but in 1996 a
catalog part called PCI-Lynx (TSB12LV21) will be in production that connects a 1394
physical layer chip with a PCI bus along with lots of other functionality.

4. Page 7 contains the voltage regulator to provide cable power to the PHY chips. The
PAL U19 is needed to provide delays if using the 12C01 link layer chip. If using the
TSB12CO01A link chip it is not needed.

5. Page 8 show the connections to the TSB12CO01A link layer chip. Note that to
disable isolation mode pin 69 (ISOBAR) should be tied high.

6. Page 9 is the power decoupling capacitors.

T1 1394 Applications Support - 1394@msg.ti.com

12/11/95 1:06 PM



45REG ,
Tc19 'c3r |'o17 [Pese R7? mﬂﬁ
0.01 L0.01L01 0.1 4.7 220
50V T 50V T 50V T 50V A PHY_IS0" A2
b 107 2107 |p 107 | 107 1250 asn |
\ﬁ | 5/ 5/ -
e Sag Saz g D] SYSCLK
330K HY CTLO
(SHEET 07)  )>-BUSPOWER i 2 i LI el oo
e gy T 1394 PHY HY_D (GHEET 09
lﬁ ! 10K ) ) PHY_SYSCLKsy (sget 0s)
5 TSB11C01DL BUSPOUER
250 LReg broct
PHY_IREQ o a o AL mmwux m\;m
(SHEET 05) ) 2vees R1 4., 2 RO 142 BUSPOWER
AVCC2 I
@ mﬂ F{AvECs ;mwz TPRIAS i o= €23
2of AVCCH 57 207 - )
LA PS  1leps T 25 PHY CTLG a I 12
cps Gl S PHY-CTLT I
= sov PHY_160- CTLIE %
= 107 24.576MHZ =1pg f 150- 1/0 27 PHY_DO o =
Y1 I s oo 21— BHI-DC I R3 | R4 ' R10 ' R16 TRe3 [T R49 0/ -
oot - ko LU 1 - 5.2 ¥5.2 £5.2 ¥56.2 ¥56.2 ¥56.2
12pf 41y1 125U 125U 125U 125U 125U 125U
2 X0 2 1%0 sYseLK |24 PHY-SYSCLK b 17 b 17 b 17 b 17 b 17 b 17 PORT
F 50V VCOIN 9 lycomn ppoUT|E_PDOUT WCMS:% !
CLKEN 10/ N - 6
e L Henokioo ¢_Lon|-28C-LKON HMU 5
PHY_RESET- PHY RESET- 1|prepy T | S TPET- S
052 a1 o (43 | R
PCT TPBIAS TPAT+ TRAT | TRB1+ TPR1 2
m@@ B Apee 56 IPAI /
\ TP AT _ L
e 107 TESTIH porTiy —— : )
10 f1esTHR Tep 24 TEBL
AGND e TPA2 T Hmmm TPg2+ 1962 PORT2
- AGND2 1
+5REG 15 |76N02 Tl 52_ TPA2 Y d
Tpsz g2 RS Aghbs poprs | TR : = ’
SAK 24K TAK r]10108 el T ;
1254 125 125 AeND8 TP g3 | TRg3 TG 3
b 57 > 57/ > 5/ 43 146ND9 s TPA3 /m CHASSTS_ChD 4
PC1 P o TP Al TPAS: i T‘N
P2 pon LYY PORTS 5 TPB3 L
DOND2 NSl -
DOND3 TPB3-
Ue4
1 g [lpo 21 | Re2 50 | R4g PORTS
) ¥ he?2 X562 ¥ 562 ¥56.2 ¥ he?2 X562 TPA3 MW
VeOIN 250 S 125W 1250 S 125U 250 S 125W TPAS: g
b 17 b 17 b 17 b 17 b 17 b 17 1983 )
1 €34 R26 R25 TS g
= 4 @“,m: . .5@ - , : .mm@ s AT T 20 oo | cag |1 opes CRASSTS CID d
I 50V 125U 1250 LR L 2700F 2 5,1¢ L 2700F 2 5K L 2700F 2 5. %K >2
= 107 17 ' 5/ 10K 5y 250 T 50V 250 T 50V 1254 H\
' R27 €33 J28W b 1a7 sy b 107 |5/ > 107 | 5/ -
£ 10K 1000PF o 5/
T25W 50V L L € 1 1 € ‘
b 5/ > 107 + - - - - - -
HASSTS _GND, , CHASSIS_GND
- - I ! ! I MH1  MH2
me; mm%; m;m; C1 ! mm%z MOUNTING BRACKET GND
T 50V 50V 50V | 125W
2 107 b 10/ b 10/ > 10/ YA I TEXAS INFORMATION
INSTRUMENTS TECHNOLOGY CROUP
_H \4 H_ N Z Q 14\ HZ m 14\ > 7’ 7’ m U \7V SIZE FSCM NO ORAWING NO REV
= C 06668 _ 9792377-9901 A
SCALE: zozm_ _ SHEET 04

8 7 _ 6 _ 5 £ 4 3 _ 2 _ 1




8 7 6 5 AF‘ 4 3 2 1
vee
+5REG
1 R5E 1 RG3
€ 47K 47K
21 2oH R58 RS0 c45 Lyl Lo
e > 100 100 0.001 e
(SHEET 04) y—PHY.CTLO 2 A\ 2 1 1 ¢ 2 LNCETLO 55 (SHEET 08)
' R55 125N ' RS 12N 501 I Rs2
L 47K 57 < 300 5. 107 L 40K
125U 125U 125U vee
b 5/ 5REG b 5/ 2 5/
- 1 R75 - = 1 R81
L 4.7 47K
2o €54 RT7 R79 et
: 0.001 100 100 2 o~
(SHEET 04) oy PHY-CILI Ly 1y 1y LN CTLL 55 (sHEET o08)
" RST 50V 125M ' R61 2N I R4
2 4K 107 5/ < 300 57 2 45K
1250 125U 125U
5/ b 57 5 57
5REG
! R85 ‘ - -
g Ik L_Do
2jeoH RT6 R78 g
e > 100 100
(SHEET 04) y—PHL.D0 1y 2 1y LNK.DO 5% (SHEET 08)
74 125U  oss 125U
© 4.7 57 2 300 5/
125U 125U vee
b S/ +5REG p S/
= 1 R84 - - 1 R93
L 47K 47K
2 1eoH Re7 RE9 053 P
- 100 100 0.001 2 o
(SHEET 04)  )——PHY D1 1 1y 1y Ly LNK-DT 5% (SHEET 08)
" R8s 50Y 25N 1 R90 25N 50Y | R92
L 47K 107 5. £ 300 5. 107 L 45K
1250 125U 125U
5/ b 57 vee 5 57
‘ ‘ 1 R36 ‘
1.8K
R32 c36 Lleou '
300 0.001 2 o
(SHEET 04)  »PHYSYSCIK LA T2 LNC SYSCLE 55 (SHEET 08)
;Nmz 50V 1 R34
5/ 107 2 1.8¢
125U
vee b 57
+5REG
il R29 | R33 ‘
€ 47K 47K L Lpa
125U 125U -
; R31 C317 ‘
o 5L 100 0.001 o 5/
(SHEET 04) —PHYLLREQ 14 T2 LNK_LREQ 55 (syeeT 0g)
' R28 1 pap 12 50Y ! R3S
L 47K £ 300 5. 107 L 47K
125U 126W 125U
b 5/ b 5/ b 5/
= = = \. TEXAS INFORMATION
INSTRUMENTS TECHNOLOGY GROUP
SIZE FSCM NO ORAWING NO REV
C 06668 _ 9792377-9901f A
SCALE: zozm_ _ SHEET 05
8 7 5 5 -~ 4 3 2 [ 1




1 5 5 + 4 3 2 1
vee vee
TGC1000
PCIF-ASIC
m A w m ADO DO ﬁ wﬁ»m (SHEET 08)
& 25 AD1 SD1 7 DiTaz (SHEET 08)
T Se{AD2 SD2 2 DATAZ (SHEET 08
ETADA 271403 SD3 i (SHEET 08)
FTATS 2A04 sDaf-2¢ ATae (SHEET 08) D
TTADE 247408 SDoles DiTae (SHEET 08)
- 120 TRSTH AL WPLUST2 ETADT 441406 06 AT (SHEET 08)
B2 ek +12V > (SHEET T) # 2107 SD7 m DATAS (SHEET 08)
15 B3 GND_B3 NS [ I ¥ g SD8 ATas (SHEET 08)
4700 01 A CTADTO SD9 RTAS (SHEET 08)
B3 15V _B5 +5V_A [AS T ;ﬁ» ST M SD10 m (SHEET 08)
B8 +5V_B6 INTAH A & 5 S0111-E2 DA (SHEET 08)
B0 INTB# INTCH AL & 8012185 aTAs (SHEET 08)
pRONT] -8 INTD4 +5V_A8 2 AD13 sp13|-4d (SHEET 08)
N [ oo iz AL —il i ol ks ST 08
- +5V_ (SHEET 08)
BR5H12- 8L PRSNT o3 RSVD_ AT [EL e 4lan1g p PCI-BUS DATA-BUS ¢ gp1é DATAIE 5 (Shee o8)
B12A GND_BT2 GND_A12 [AL STADT {017 SD17 w (SHEET 08) I
= B131 6ND_B13 GND_AT13 fAL AT AD18 D18 e (SHEET 08)
- B4 pSVD _B14 RSVD_AT4 AL RESET- & 0 {ap13 01942 OhTaso (SHEET 08)
BUTELY 2151 GND_B15 RST4 [AS > (SHEET T & A020 $D20 32 OAThs] (SHEET 08)
CSHEET 73 >—¢— B8 ¢| ¢ +5V_A16 [ALE SCTGRT T AD21 SD21 OATass (SHEET 08)
BLI GND_B17 GNT4 [AL > (SHEET 75 STAD5T 614p22 Sp2z el hTass (SHEET 08)
PCIREQ- B18lprgy OND_A18 AL s 43 $D23 (108 (SHEET 08)
PCTADT 819 15V _p19 RSVOATSS  pgynag C1ADos—fea{AD24 $024 -4 DA (SHEET 08)
STy A3 AD3Q [A20 Rt CIADSE £51AD28 $D25 ATase 2> (SHEET 08)
Al B2 ADog 3,3V_A21 k21 PCIAD2S AT 2AD26 D26 (SHEET 08)
PCIATYT 822 GND_B22 AD28 [A22 —qanse— & 25-{A027 $021 -3 DAMASI—2) (SHEET 08)
—PETADss 23| AD2] AD2G [h22 e & 22-{AD28 $D28 7 ATase—20 (SHEET 08)
—AAUey  Bedhanog GND_A24 [A24 PCTATZA & 234029 D29 |-H8 T (SHEET 08)
oBEs- B251 43 3V_B25 AD24 2 A0S £7]AD30 S0D30 g ATAY (SHEET 08)
CSHEET 1) >—¢— BCTie 228 ¢-BE3H 5 4008EL EEE— AD31 $D31 (SHEET 08> C
43, - FQ-
ST 528 GND_528 plifz PeiADzz SREQ- 2-{cpo Apge 4082 (SHEET 09>
AT i B Lo AD20 [A23 - eREEE TBED JE{CBE] AT o (SHEET 08)
A B3l nTg GND_A30 A58 PCTATT TBET BE? A05s = (SHEET 08)
PCIADTT o] 13:3V-B31 AD18 PPt TapTE— = BES s o (SHEET 08)
o a—r LKL AD6 32— FLIADTS FRAME a0 ADee (SHEET 08)
(SHEET 7)) B33 ¢_BEo# +3.3V_A33 A1 FRANE - d (SHEET 08)
= T 234 6D B34 FRAMEH 22 T GHEET 1) PR 28 tpar i
CSHEET 7254 B2 TRDY # GND_A35 [A35 TR ROY- 19 "RAMEZ AD078
DEVSEL- 8381 13 ,3V_B36 TROVH [A36 1) (SHEET 1> ﬁm{ e RDYZ ADDR_BUS ADSl
SUEVSRLs B3 pEVSELH OND_A3T P31 e eV TRDYZ AT
838 GND_B 38 ST0PH > ueer D SOP gt DESE L7 0515
oGk 85 focky 43,3V_A39 Jas3 X it 241510z MRS _AI
SPERR- Bl pegRRs SDONE [0 e —o (R 97 :
SERR- B4l 43 3V_B41 SBO# AL —PERR- 26 15FRR7 N
—SERR- BaAloppps OND_A42 [A AR DT
B 8433 3y 843 PAR Pl
SHEET 7)) CBE1 844 0"BE1F AD75 Jrad PCIADTS ADRT8 W 15 TA
= — LU BAABER  porani SERR- 7T
B48] GND_B46 ADT3 A8 feipps— = HR- S5 (SHEET 08)
PCTADT2 2012 Ap17|M1—PCIADTT ASIC_IDSEL DSEL INTA i TSPCI-SS (SHEET 08)
PCIADTO AD10 GND_A48 A4 SCTADS ~ TA- 55 (SHEET 07,08
843 GND_B 49 P1 apggfraa  PCIADS ASIC.BG- 150 fpe1onT7
PCI_CARD_EDGE_CONN PCI_CLKOUT sy (sueet 07,08
—pelame sl g ¢ BEgy jisz— CBEO- e e 9807 B
~PCIADT 853 4pg) 43,3V_Ab3 JAa3 PCTADE SELZ $BBZ
PCIAs b i3 V-85 it rerem—— o E— LT R | R4T
PCIADR msal apg3 oND_ AG6 [ES5— Y LLCINT- 58y 1o 3Th7 15
o — ) e e —penn—— Pk el St
Lo S "5yoAe9 o . 4 PCICLK 144 fpe 10k PCIF_HSTRZ et
Bl i R B
+! _ +! _ _
RESET RESETZ RSTOUTZ 12— SRESET- SRESET= ) (ggeT 07,08)
= TESTPD 142 141 PCI_TESTOUT
1 TESTOEZ TESTOUT TESTOUT
- vee u22 A
~
csHeET 0g) y—=ECINT | pis pas
L
< 4.7 ' RI3 3
125M g 220 -3
b 57 1250 o
b 5/ i
B A
' R19 -
g 220 -
125U
5/
‘ i TEXAS INFORMATION
1 INSTRUMENTS TECHNOLOGY GROUP
= SIZE FSCM NO ORAWING NO REV
c | 06668 9792377-9901 ¢
SCALE: zozm_ _ SHEET 06
7 6 5 -~ 4 3 2 _ 1



3 1 5 5 + 4 3 2 1
\CC
1 R10?2
L 4.7
125M
b 5/ 10NS TSLLC
SPARE PAL
22V10
PCI_CLKOUT PCI_CLKOUT 2
oo B e R P
D BPe 413 102 52—18-LLC ISLLC= 5 comeet o8
(SHEET 065 5 - s 103155
‘qu SA%
‘me Sm#
%E Sm%
4; Sq#
&Hw Sm#
flany 1319 A
T m 1010——
— 112
1 R103 U18
vee 2 220
1250
, 57
1 R101 -
g 220 -
125U
2 5/ BNS
LSFL KDY qppy REO 6T IDSEL PAL
16V8
PCICLK PCICLK 1
(TS QTRESEL S 100-b12_4s1c_TnsEl ASIC_TOSEL 5y csueer o>
(SHEET 08> 5 wom\,mzfm‘ ﬁmw@wﬁ M 12 101- M \%%mwwmm‘ ASIC.BG- & (SheeT o)
GHEET oy S ROL oy ey o B i i
(SHEET 08> LBEL- [o1°S A 1 104-fol8—
(SHEET 06> S—LBEz- CBE2- T1e 105-fol -
N g PCIREG— |18 1981 pusy
(ol b S PCTGNT- ol 6l ) I 1%6-Pig—
Ueb
(SHEET 085 LBE3-
BUSPONER > (SHEET 04)
INS820 151 +5REG
(SHEET pgy S IPLUSI2 m@g VPLUS12D . Ao\/\oN o BUSPOWER . ™ H{mmmwmo ouT +OREG : ’ ,Hﬂ OREG ) (sheET 04)
F1
CRY AN 4 b
1.5A 1 1 1 1250 1 1
o ot 1% 5o ) 17 3 6o
F1A 50V 50V ADJUST 16V 50V
P 20/ 2 107 | po 2 107 2 107
< 294
L = 125M = =
o 1/
i TEXAS INFORMATION
INSTRUMENTS TECHNOLOGY GROUP
SIZE FSCM NO ORAWING NO REV
C 06668 9792377-9901f C
SCALE: zozm_ _ SHEET 07
8 7 6 5 -~ 4 3 2 [ g




8 7 6 5 + 4 3 2 1
VCe
\Vee
--— ' R94 ! R95 1 R96 ' R97 ' R98 ' R100
£ 47K ¥ 4,7K £ 47K 4.7K 2 47K 2 47K
125W 125U 1250 1250 1250 1250
' R37 ) 57 > 5/ o 57 b 5/ b 5/ A
¥ 47K 0 07
125W
B D5
> 5/ 0 04
VCC 02
' R40
g 220 5 15812C01A 2 DATA31 DATA
Vet ATAIG (SHEET 08)
125W Am Vec2 P RRATEN DATA30 55 (SHEET 06)
> 5/ 551VcC3 T DiTASS DATAZS 5 (SHEET 06)
37Vced 3 5 DAL (SHEET 06)
e M INTEIS f 1% (SHEET 06)
& vecs ALY DATAZESS (SHEET 06)
- s veet RVALYE (SHEET 06)
- vocs 1Ti53 DATAZ5S (SHEET 06)
3eVces ATIS DAL (SHEET 06)
veela DI —DATAD DaL (SHEET 86)
D103 —DATA DATAZLSS (SHEET 06)
ADR ADRT DI —DATA DATAZD 55 (SHEET 06)
(SHEET B6> ADO D12 DATAISSS (SHEET 06>
ADRG ADRG 23 8 ATA DATAL
(SHEET 06> 7 1401 DI (SHEET 06)
(SHEET 06> ADRS 3 {402 D4R PATATS DATAIT S (SHEET 065
(SHEET 06 i 571403 apor_Us DATA_BUS < DI3[2" —DATATS DATAL<Y (SHEET 08)
(SHEET 06> 5 551404 - - 01815 7 DATAIS 35 (SHEET 06)
(SHEET 06> AbRe 403 DITH ATAT DATAIA S5 (SHEET 06>
T 346 DIg ATAT DATAL (SHEET 06)
H ADT D192 ATATT m M r (SHEET 06)
(SHEET 08)
— LNK_TS0BAR 69 f1gnpsp » » 0 mﬁﬁ@ (SHEET 06)
B . 3 (SHEET 06)
(SHEET 07> T8.LLC- TS-LLC 3qlcs- » » DAT (SHEET 06)
2 R- . ATAE DAT) (SHEET 06)
(SHEET 86> HR- ATie m M m (SHEET 86)
S (SHEET 06)
(SHEET 06> ECT LI KOUT PCL_CLKOUT BCLK » K DATA 85 (SHEET 06)
SRESET- 39 DATA? o (SHEET 06)
(SHEET 06> ERESET- O RESET- . W % 22 (SHEET 08)
- (SHEET 06)
over CYCLEIN 2 levoLEIN ATAQ DATAQ (SHEET 06)
Y CYST 58 feygr LNK_DO LNKDO 5y (ouEeT 05)
o@zm LNK_DT LNKDT &8 (SHEET 05)
CYINE 43 |ovone 2
GREEMP
Y GREEMP 48 |oprenp LLC_BUS E
PURON 5
Y POUERON 18 InoyERaN m
Honp1 c1Lof-8 LNK_CILO LNELTLO ), (qyeeT 05)
Q muww o7 j-82_LNK_CTLT LNKCTLT S8 (SHEET 05)
w% muwm cA-pleTA- A 55 (SHEET 06,07)
Hﬂ muwm INT-fo3L LLCINT- YE 00T LLCINT- sy (SHEET 06)
' peg MM muww cyoLouTH CYCLOUT Y
= 220 ﬁ muwﬁ syscLk}8aLNK_SYSCLK LNK_SYSCLK 5 (yeeT o)
125W Elenore LREQ[-EL—LNKLREQ NCLRED 55 (sheeT 05)
> 5/ 23-{GND13
SN [ I I I I I I I I I
75{6ND18 5 R46 R45 R44 R82 R43 R4 R39 R42 R38
= ] muwm z:znmm gl 47K 247K 47K 47K 47K 47K 47K ¥47K ¥ 47K
! ol i) NTOUTHZ J25H S 25H S 125H S 125W S 125W S 125W S L125W S L125W S .125H
GND19 : NTCLK 57 57 57 57 57 57 57 57 57
il frti o llc_asic RANEZ 1L 2 2 4 4 2 2 2 2 P
uz3
= 7!7’@ = PCI CONFIGURATION REGISTER PROGRAMMING RESISTORS =
(DATA BUS SAMPLED BY PCI ASIC DURING RESET>
[ NOT INSTALLED
i TEXAS INFORMATION
INSTRUMENTS TECHNOLOGY CROUP
SIZE FSCM NO ORAWING NO REV
C 06668 9792377-9901f D
SCALE: zozm_ _ SHEET 08
8 7 6 5 -~ 4 3 2 _ 1




1 5 + 4 3 2 1
NCC
i 20 t C66 c28 ' c65 ' 59 ' 40 ' c12 ' C39 ' ca7 ' cet ' C11 ' C46
1 0.0 L 0.01 L 0,01
T v T 10V 50y T 50V T 50V TS50V T 50V TS0V T 50V
b 207 > 20/ 107 b 107 > 107 > 107 > 107 > 107 > 107 b 107 b 107 > 107 > 107
' ce2 ' c67 ' 043 ' c4
0.1 0.1 0.1 L 0.1
50V 50V 50V 50V T 50V TS0V TS50V T 50V
b 107 b 107 b 107 b 107 b 107 b 107 b 107 b 107
(SHEET 07) +OREG
' ce ! ce4 ' C51 ! £50 ' 053 'co1 | ces
Loo1 Lo 1 0.0 L o0 Lo Lot Lo
T 50V T 50V T 50V T 50V T50V T 50V T 50V
b 10/ > 107 > 107 > 107 2 107 > 10/ | 107
(SHEET 06) VPLUSI2
f 1
9 c10
+.“ 3 L 0,01
b AWK A w%\< GND1 GND2 GNDO3 GND4 GND5 GNDE GNDT
OND8  OND9
i TEXAS INFORMATION
INSTRUMENTS TECHNOLOGY GROUP
SIZE FSCM NO ORAWING NO REV
c | 06668 _ 9792377-9901] ¢
SCALE: zozm_ _ SHEET 09
7 5 E S 4 3 2 [ 1




SPEC. TXT

P1394 PROIECT (Tl LINEAR DALLAS, TEXAS)
SPEC FI CATI ON FOR PCl | NTERFACE ASI C
Revision * Dated 3/31/94
1.0 SCCPE
Thi s document specifies requirenents for an Application Specific Integrated
Crcuit (ASIC) that interfaces the Peripheral Conponent Interface (PO) bus
to the P1394 Link Layer Controller (Tl - TSB12Q01) with a "68040-1i ke"
secondary bus that provides the follow ng features:
- master and slave PC interface
- secondary (040 processor) bus interface
- DVA capability
- Status and control register
2.0 RELATED DOCUMENTS
Peri pheral Conponent Interface Standard (PG Std Rev. 2.0)
Mot or ol a 68EC040 Processor Users Manual

TI TGCL000 ASIC Gate Array Design Docurmentation Kit

3.0 TERM NOLOGY AND CONVENTI ONS

3.1 LOGd C STATE CONVENTI ONS

A true signature shall be in the active state or asserted or logic 1 when the
voltage |l evel of the signal is high. The true signal shall be in the inactive
or de-asserted or logic O when the voltage |level of the signal is |ow
Alowtrue, or lowactive, signature, designated by a negation bar (-) appended
to the signature, shall be in the active state or asserted or logic 1 when the
voltage level of the signal is low The |lowtrue signal shall be in the
inactive or de-asserted or logic O when the voltage |evel of the signal is

hi gh

3.2 HEXADEC VAL NOTATI ON

Hexi deci mal notation is identified by a ">" preceding the nunber.

3.3 BYTE CRDER NG

The byte ordering of all the buses associated with this ASIC are "little
endian". That is to say, for a 32 bit bus, the least significant byte is
byte 0 and the nost significant byte is byte 3.

The bits are nunbered with bit O representing the |east significant bit.

| BYTE3 | BYTE2 | BYTEL1 | BYTEO |
BIT |31 24| 23 16/ 15 8| 7 0|

| XO0K XXXX | XK XXX | XK XK | XXX XXKX |

Page 1



SPEC. TXT

3.4 DEFI NI TI ONS

DWrd - 32 bit data itemconsisting of 4 bytes. Byte O of a DWrd is the
| ow order byte of the word (least significant) and byte 3 of a DWrd is
the high order byte of the DWrd (nost significant).

4.0 FUNCTI ONAL DESCRI PTI ON
The PO Interface ASIC provides the follow ng features:

- PA Bus interface
Meets PCl Local Bus Specification, Rev. 2.0 bus pinout/driver
requirenents
PCl Sl ave: access to secondary bus, registers, or
configuration area;
PCl Master: under internal DVA control only (PO Bus is not
directly accessible fromthe secondary bus)
- Secondary Bus interface
68040- 1 i ke bus pinout/drive requirenents
- supports Mot orol a 68EC040 m croprocessor
- supports P1394 Link Layer Interface Controller
Secondary Bus Master: controlled by PG Sl ave or internal
DVA machi ne
Secondary Bus Sl ave: access to internal DVA and PC
Configuration registers

- Auxilary Functions
Secondary bus arbitration
Secondary bus external pull-down resistors provide power up
configuration data
Test functions (ASIC CE, (pen pin detect, Test Mix)

4.1 OVERVI EW

A bl ock diagramof the PO Interface ASIC is shown below The major
functional sections are described bel ow

U +
| PG |
/---> CFG | <---\
R + | | REGs | | Fommm - +
| | | Homooooo-- + | | |
| | | | | SEC | SECONDARY
PC | | | Fommmema - + | | | BUS
| PA | | | DVA | | | BUS |
<::::::::>| | <--- | - - - >| CTL/ STAT' <--- | [ >| | <========>
ADXX | I/F | | | REGs | | | I/ F | ADRXX
CNTL | | | Fommmema - + | | | DATAXX
| | | | | |  ONTL
| | | Hoooooo--- + | | |
B + | | | F-- e - - +
\ /
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PA ASI C BLOCK DI AGRAM

4.1.1 PA | NTERFACE

The PC sl ave interface provides access to the ASIC internal registers
as well as providing naster access to the secondary bus. The PC
interface supports PO Configurati on conmands, PCl Menory comrands, and
PA 1/ 0O commands.

The ASIC is a PA naster only when acting under internal DVA machi ne
control. The internal DVA machi ne can be accessed fromeither the PC
or the Secondary buses.

4. 1.2 SECONDARY | NTERFACE

The Secondary bus interface provides an 68040-1i ke bus to provide
connectivity to the P1394 Link Layer Controller, or other 68040-Iike
r esour ces.

4.1.3 DVA MACH NE

The internal DVA nachi ne provides a sinple DVA nmechani smfor high-speed
transfer of blocks of data between the PC interface and the Secondary
bus. The DVA machine transfers only DWORDs that are DWORD al i gned.

Dedi cated PO Address and Secondary Address registers provide source and
destination addresses for the DVA transfers. The Secondary address

may optionally not increnent. Conpletion interrupts nay be optionally
provided to either the PO bus or locally to the Secondary | ogic.

4.1.4 OPEN PI N DETECT

The PO ASIC provides a board-level testability feature to verify that al nost
all 1/Opins can be easily tested for proper connectivity to the PAB assenbly.
After power reset, the TESTQUT pin outputs the AND of all tested I/ O pins; and
all these 1/0O pins have internal pull-up current sources. This allows each
connecting etch to be forced | ow individually, and the response verified by
observing the TESTQUT pin, thus verifying connectivity.

This logic is also used for the ASIC Vih/Vil testing.

4.2 PI N DESCRI PTI ONS

See 5.1 for pin assignnents.

4.2.1 PG LOCAL BUS SI GNALS

Si gnature |  Type | Descri ption

______________ I

AD(31: 0) | 170 | Mil ti pl exed Address/ Data Bus

C/ BE(3:0)- | 170 | Mil ti pl exed Conmand/ Byt e Enabl e

PAR | 170 | Parity

FRAME- | 170 | FRAME indi cates duration of a bus transaction
TRDY- | 170 | Tar get Ready
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| RDY- I/0 Initiator Ready

STCP- I/0 Target requests the Master to stop
DEVSEL- I1/0 Devi ce Sel ect

| DSEL- i nput Initialization Device Sel ect

PERR- /0 Parity Error detected

I I
I I
I I
| |
SERR- | 170 | System Error detected
I I
I I
I I
I I

REQ out put PA Bus Request
GNT- i nput PG Bus G ant
PG _CK i nput PG cl ock

PCl _RST- i nput PO Reset

4. 2.2 CONTRCLLER | NTERFACE SI GNALS

Si gnature | Type | Descri ption
______________ e e e e e e e memmm e mm
CADR( 31: 0) 1/0 Addr ess Bus
CDATA( 31: 0) /0 Dat a Bus

TS /0 Transfer Start

| |

| |

| | Transfer Acknow edge
READ | 1/0 | Read ('wite)

| |

| |

| |

NM - out put Non- Maskabl e | nterrupt
| RQ out put Interrupt request
Cs i nput ASI C chi p sel ect

4.2.3 OTHER LGA C S| GNALS

Si gnature |  Type | Descri ption

4.4.11 Command Register (CVD - >48)

The Command Regi ster provides the control information for the DVA state
machine. Bits in this register control starting the DVA state machi ne,
determi ning conpletion status (DVA state machine has returned to the idle
state), and controlling the operations executed by this nmachine. The
operations controlled by this register include:

- select either read or wite operation
- start the DVA state nachine

- transfer count

- address increment option

- performdata transfer

- performerror correction

- performa ROMwite operation

Reset state is >0000 0000.

|31 30 29 28 |27 26 25 24|23 22 21 20|19 18 17 16 |
A g S SR S
oo | DVA [ I N I A R R
>48 | TRANSFER COUNT | 0] 0] 0] O]O] O] O] O]
| ( DWORD TRANSFER COUNT) | | | | | | | | [
e s S S

|15 14 1312|1110 9 8 |7 6 5 4 |3 2 1 0 |

I
dommeee e T L S
I I I I I I |CLR | INC | WRT| CP | STRT|
] 00 00O|[]O O0OO|]O]O | O | O |FFJLCC| [oVPT| /|
I I I I I I I | ADR | I | BUSY]|
dommeee e T e s e S
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Bit Definitions

START/ BUSY - wite of 1 starts DVA state nachi ne
- reads status of DVA state machi ne busy
(1 = busy, 0 = not busy)

OPERATI ON COWPLETE - state nachine sets to 1 when it returns to idle
(read only -- reset ininterrupt status register)
WRI TE - 0 sets DMA data transfer fromPO to Secondary bus

- 1 sets DMA data transfer from Secondary to PO bus

| NCREMENT LOCAL ADDRESS - 0 selects no increnent for |ocal (secondary) address
1 selects increnment for |ocal (secondary) address

CLEAR FI FO - 1 clears datapath/Fl FO (al ways reads as 0)
- 0 does not clear datapath
4.4.8 Interrupt Enable Register (IEN - >4Q)
Sixteen bit read/wite register accessed by the operating firnware to enable

and disabl e selected interrupts. Reset state is >0000 0000. (See |ST register
for bit definition).

[31 30 29 28 |27 26 25 24 |23 22 21 20 |19 18 17 16 |

S R Sy S SR S S S
I EN [ | | | | | | [|PA|EXT|TGI| SEQOP |PA|PQA|PA|PA|
>4C | 0| 0| O| O] O] O] O |INTINT|ABT| TQ CPT|DTQ | FE| SER| PER
[0 1 1 [ IPND | EN EN EN EN EN EN EN
e e R S S St

\ /

PC | NTERRUPT ENABLE

|15 14 13 12 )11 10 9 8| 7 6 5 4|3 2 1 0]

S R Sy S SR S S S
[ 1 | I | | | [|SEQEXT| TG SEQ OGP | PA|PA|PA|PA |
| Ol O] O] O] O] O] O |INT|INT|ABT| TQ CPT|DTQ | FE| SER PER
[0 1 1 [ IPND | EN EN EN EN EN EN EN
e e R S S St

\ /
SECONDARY | NTERRUPT ENABLE

interrupt enabl e
interrupt not enabl ed

1 =
0=
4.4.9 Interrupt Status Register (IST - >50)

This read/wite register normally set by various interrupt generating
sources. The operating firmware can access this register to determne the
source(s) of an interrupt. Reset state is >0000 0000.

This register is not changed by a read access.

A wite access to this register clears the bits corresponding to a "1" when
the interrupting source is no | onger active.
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Interrupt sources and register bit definitions are:
0 - Any PC data parity error detected

bi t
bi t
bi t

bi t
bi t
bi t
bi t
bi t
bi t
bi t

1
2

ooo~NOoOOTh~Ww

PO System Error (SERR Driven)

Interface Error (PC slave cycle - PO address/Byte enable error)
(or Secondary TA error - secondary tineout)

PC Device Select Timeout (DEVSEL_TO (naster cycles only)

O conplete

Secondary Bus Timeout (master or slave)

Target Abort (naster cycles only)

Ext ernal interrupt

Local (Secondary) bus interrupt pending (read only)

PC Interrupt pending (read only)

An interrupt condition is set when:

(PC

INT(set) = (Parity Error * Parity Error Enable)
+

(System Error * System Error Enabl e)
+

(I/F Error * 1I/F Error Enable)
+

Devi ce Sel ect Timeout * PO Device Sel ect Ti meout Enable)
+

(O Conplete * O Conpl ete Enabl e)
+

(Secondary Bus Timeout * Secondary Bus Ti meout Enabl e)
+

(Target Abort * Target Abort Enable)
+

(External Interrupt * External Interrupt Enable)

|31 30 29 28 |27 26 25 24 |23 22 21 20|19 18 17 16 |
oo ot e e e e e e e e e e b e e —— - -

+ +
[ N I U e e A K Y R I R
| ofojofojojpojojojpolojojojolo]o|O0]
e e s R (Y A R N
+ +

oo - S

|15 14 13 12 )11 10 9 8| 7 6 5 4|3 2 1 0]

S R Sy S SR S S S
[ | | | | | [|PA|SEQEXT| TGI| SEQ OP | PA | PQ | PA | PA |
| O] O] O] O] O] O |INTINT|INT|ABT| TOQ CPT|DEV|IF | SER PER
[ 1 1 [ | [pPnOPNDY | | | [|TOIERR | |
e e R S S St

4.4.12 Test Functions Register (TST - >54)

TST
>54

|31 30 29 28 |27 26 25 24 |23 22 21 20|19 18 17 16 |
oo ot e e e e e e e e e e b e e —— - -

+ +
[ N I U e e A I Y N R R
| ofojofojojpojojojpolojojojolo] 0| O]
e e s R (Y A R N
+ +

oo - S

|15 14 13 12 )11 10 9 8| 7 6 5 4|3 2 1 0]

S S S SRS
| TEST QUTPUT |TST|TST|TSTIDIS|DIS| | | TST| TST| TST| TST| FRQ
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| SELECT  |MUX|FlI |PA |PU|SEQ O | O |LAT| QVD SEC PCl |1 ST|
| (3:0) | oUT|

e S

Bit Definitions

Force Interrupt/Status Reg

Test PO Address Reg

Test Secondary Address Reg

Test Conmand Regi ster

Test Latency Tiner TO

FQCIR  |TO| | |TVR  |ADRADR

(reset)
Interrupt/Status Reg test node

= O

(reset)
PCl Address Reg test node

= O

(reset)
Secondary Address Reg test node

= O

(reset)
forces command reg test node

= O

(reset)
Latency tiner test node

= O

Di sabl e Secondary Ti meout - 0 (reset)
- 1 disabl e secondary bus timeout
Test Mix out put (read test nmux output -- read only)
Test output select(3:0) - selects various internal nodes for view ng on

external TESTQUT pin for debug purposes

PRPRPRPRPPRPRPOO0OO0OO0OO0OO0OO
PRPRPRPOOOORRRLRRLROOOO
PRPOORRPROORROORRLROO
PORPORORORORORORO

5.0 ELECTRI CAL SPEC FI CATI ONS

5.1 PI N DESCR PTI ONS

ASI C package is 160 pin PQFP.

| ocations and nechani cal data.

I/O pin test (AND chain) output (reset)
PSLV_BSY

PSLV_DATA

PSLV_XFR

PSLV_RDY

DVA BUSY

DVA XFR

DVA XFR

PA _XFR

PVST_ADDR

PVST_DATA

FI FOWPTY

FI FOFULL

FI NRDY

FOUTRDY

P56_in (GPIN - spare input on pin 56)

See TGCL000 Series Data Sheet for physical

Page 7
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121 | | 80
I I
I I
I I
I I
I I
> | | <
I I
I I
I I
I I
160 | |
\ | 41
____________________________ +
1 A 40
PI'N
NO S| GNATURE
1 VCCL
2 CBE( 3) /0
3 | DSEL I'N
4 AD( 23) /0
5 G\D1L STD G\D
6 AD( 22) /0
7 AD( 21) /0
8 AD( 20) /0
9 G\D2
10 AD(19) /0
11 vee2 STD VCC
12 AD( 18) 1/0
13 AD(17) 1/0
14 AD( 16) /0
15 VCC3
16 CBE( 2) /0
17 G\D3 STD G\D
18 FRAMEZ /0
19 | RDYz /0
20 TRDYz 1/0 <---
21 G\
22 DEVSELz /0
23 vVC4 STD VCC
24 STOPz /0
25 LOCKz /0
26 PERRz /0
27 SERRz I1/O (out, open-drain)
28 PAR /0
29 G\D5 STD G\D
30 CBE( 1) /0
31 AD( 15) /0
32 AD( 14) /0
33 AD( 13) /0
34 AD(12) /0
35 VCC5 STD VCC
36 AD(11) /0
37 AD( 10) /0
38 G\D6
39 AD( 9) /0
40 AD( 8) /0
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| PLOZ
PO F_MSTRz
CSELz

EXTI NTz

SA(18)
SA(17)
SA(16)
Vo9
SA(15)
G\D10
SA(14)
SA(13)
SA(12)
G\D11
SA(11)
SA(10)
RSTOUTZ
CLKSEL
S 0)
VCC10
SCLK
G\D12
SO 1)
S 2)
SO 3)

VCC11
SD( 4)
SD( 5)
SD( 6)
G\DL3
S(7)
SD( 8)
SD( 9)
SD( 10)
SD( 11)
VCC12
SD( 12)
a\D14
SD( 13)
SD( 14)
SD( 15)
G\DL5
SD( 16)
VCC13

/0
/0
/0
STD G\D
/0
/0
/0

/0

STD vCC
/0

/0

I1/0 (out)
I1/0 (out)

1/0O <---

/0
STD G\D
/0

I/0

I/0

/0

STD G\D
/0

/0

I1/0 (out)
IN

/0

STD vVCC

I/O (determi ned by CLKSEL)

/0
/0
/0

SPEC. TXT

/0
/0
/0
STD G\D
/0
/0
/0
/0
/0
STD VCC
/0

/0
/0
/0
STD G\D
/0
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100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

AX( 31)

AD( 28)
VCC20
ADX(27)
A 26)
G\D24

1/0O <---
1/0

1/0

STD VCC
1/0

/0
/0
/0
STD G\D
/0
/0
/0
/0
/0
STD VCC
/0
/0

/0
/0

SPEC. TXT

/0
/0
/0
STD G\D
/0
/0

/0
STD vVCC
/0
1/0 (out)
IN

I/0

1/0 (out)
STD G\D
I/0

/0

1/0 <---
aut

IN

STD vVCC

IN

I'N

(AND tree chain end)
(AND tree chain begin)

I/O (out, open-drain)

I1/0 (out)
STD G\D
IN

/0

/0

/0

/0

STD vVCC
/0

/0
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159 AD( 25) 1/0
160 AD( 24) 1/0

TGC1000 PI N SUMVARY

[€\p} 24 pins
VCC 20 pins
SIGNAL 116 pins

TOTAL 160 pins
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IEEE 1394 TSBKPCI12CO01A Card

Assy # 9792377

BILL OF MATERIALS 5/06/96 PRELIMINARY - SUBJECT TO CHANGE WITHOUT NOTICE!

PART DESCRIPTION SUPPLIER PART NUMBER PKG TYPE| QTY REFERENCE DESIGNATOR

DIODE, 1N5820 MOTOROLA 1N5820RL pth700 1|CR1

RES, 15, 5% KOA RM73B2BT150J 1206 1|R47

RES, 56.2, 1% KOA RK73H2BT56R2 1206 12|R3 R4 R8 R9 R10 R16 R21 R22 R23
R48 R49 R50

RES, 220, 5% KOA RM73B2BT221J 1206 7|R13 R19 R66 R67 R69 R99 R101

RES, 4.7K, 5% KOA RM73B2BT472J 1206 25|R6 R14 R15 R18 R38 R39 R41 R42 R37
R43 R44 R45 R46 R51 R52 R53 R72
R82 R94 R95 R96 R97 R98 R100 R102

RES, 0, n/a KOA RM73Z2BT 1206 23|R11 R12 R31 R32 R58 R60 R76 R77
R78 R79 R87 R89
C35 C36 C37 C44 C45 C54 C55 C56
C57 C62 C63

RES, 1.0M, 5% KOA RM73B2BT105J 1206 1|R83

RES, 6.34K, 0.5% KOA RK73H2BT6341D 1206 1|R24

RES, 390K, 5% KOA RM73B2BT394J 1206 1|R5

CAP, 0.01, 10% KEMET C1206C103K5RAC 1206 25|C1C5C6C7Cl10C11C12C14 C19
C24 C27 C28 C29 C31 C34 C39 C40
C46 C47 C48 C50 C51 C59 C60 C65

CAP, 1000PF, 10% KEMET C1206C102K5GAC 1206 1|C33

CAP, 47, 20% KEMET T491D476MO010AS 2816 4|C13 C20 C66 C68

CAP, 1.5uF, 50V KEMET T491C155M050AS 2313 2|C2C16

CAP, 22uF, 25V AVX TAJD226M025R 2816 2|C8 C9

RES, 5.1K, 5% KOA RM73B2BT512J 1206 3|R7 R20 R65

TL783CKC Tl TL783CKC pth-t0220 1ju4

FUSE, 1.5A RayChem SMD150-2 2816 1|F1A

CAP, 0.1, 10% KEMET C1206C104K5RAC 1206 17{C3 C4 C17 C21 C22 C26 C32 C38 C41
C42 C43 C52 C53 C58 C61 C64 C67

CAP, 0.22, 10 AVX 12063C224KAT4A 1206 1|C23

LLC-ASIC (TSB12CO01A) TI-SC TSB12CO1A tgfp100 1]U23

XTAL, 24.576MHZ FOX FE 24.576 20PF pth 1]yl

PCIF-ASIC( CF64174PCM) TI-SC CF64174PCM gfp160 1jU22

1394 R/A Flat Header Molex 53462-0611 pth-6pin 3|PORT1 PORT2 PORT3

22V10,10NS (TSDLY 2424-1) |TI-SC PALCE22V10H- plcc28 1jU19

10JC/5

TSB11CO01DL TI-SC TSB11CO01DL Ssop56 1|U24

RES, 560, 5% KOA RM73B2BT561J 1206 1|R25

RES, 10K, 5% KOA RM73B2BT103J 1206 5|R17 R27 R68 R70 R71

RES, 100, 1% KOA RK73H2BT1000F 1206 2|R1 R26

CAP, 12PF, 10% KEMET C1206C120K5GAC 1206 2|C18 C25

16V8, 5ns (IDSEL 2422-1) AMD PALCE16V8H-5JC/5 |plcc20 1]U25

270PF, 5% KEMET C1206C271J5GAC 1206 3|C15 C30 C49

RES, 294, 1% KOA RK73H2BT2940F 1206 1|1R2

PCI BRACKET GLOBE PCI BRACKET spec. 1

HEX HEAD SCREW MEDALIST SEMS, 4-40 X 1/4 2




