TMS9118/9128/9129 ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR TEMPERATURE RANGE
(UNLESS OTHERWISE NOTED)t

Supply voltage, VCC .- - o oo e -0.3Vito 20V
All input voltages . .. ... .. ... —-0.3Vto 20V
Output voltage .. .. ... e -2Vto7V
Continuous power dissipation . ... ... ... . ... . ... 1.3 W
Operating free-air temperature range . ... ... ... . ... .. ... ... ... 0°C to 70°C
Storage temperature range . . . ... ... e -55°C to 150°C

T Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions beyond those indicated in the Recommended Operating Conditions
section of this specification is not implied. Exposure to absolute maximum rated conditions for extended periods may affect device reliability.

4.2 RECOMMENDED OPERATING CONDITIONS T
PARAMETER MIN NOM MAX | UNIT

Supply voltage, Vcc? 4.75 525 | V
Supply voltage, Vssi 0 \%
SYNC active 10 12 )\
Input voltage, V|, RESET/SYNC pin RESET active 0.8 \%

SYNC and RESET inactive 3.5 6

) . XTAL1, XTAL2 2.75

High-level input voltage, V|H Al other inputs 27 A

i XTALT, XTALZ 0.6
Low-level input voltage, V|_ Al other inputs o8 A
Operating free-air temperature, Ta 0 70 °Cc

T All voltage values are with respect to Vgs.
T A 10 u4F to 50 uF decoupling capacitor is suggested between Ve end Vgg to guarantee proper VDP operation and minimize naise from
the power supply.

4.3 ELECTRICAL CHARACTERISTICS OVER FULL RANGES OF RECOMMENDED OPERATING
CONDITIONS (UNLESS OTHERWISE NOTED)
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
High-leve! RAS, CAS, R'W 2.7 3.4
| =4
VOH output voltage All other outputs OH 00:A 2.4 3.2 M
" Low-level CPU data loL = 1.2 mA 0.3 0.6 v
OL  ,utput voltage DRAM interface IOL — — 800 sA 03 06
Off-state output
lozH  current, high-level CDO-CD7 outputs Vo = 5.25V 100 | kA
voltage applied
Off-state output
lozL  current, low-level CDO-CD7 outputs Vo = 0.4V —100 [ nA
voltage applied
) ) V| = 6.25 V,
T3] High-level input current All other pins = O V 10| wA
Vi=0V,
L Low-level input current ! -10 A

All other pins = 5.25 V
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4.3 ELECTRICAL CHARACTERISTICS OVER FULL RANGES OF RECOMMENDED OPERATING
CONDITIONS (UNLESS OTHERWISE NOTED) (Concluded)

TMS9118/9128/9129 (Figure 4-1)

TEST
PARAMETER MIN TYP?
CONDITIONS T WA | WNET
VWHITE White voltage level COMVID or Y 3.1 \4
VBLACK Black voltage level COMVID or Y 2.1 \4
YgYNC Sync voltage level COMVID or Y 1.7 \4
VWMB Voltage difference, COMVID or ¥ 0.8 1 v
VWHITE —VBLACK RL = 470 Q,
COMVID
CL = 75 pF
{TMS9118 only} L 3200 400
- Voltage difference, Y 370 450 Vi
Bs VBLACK ~ VSYNC {TMS9128 only) m
Y 345 425
{TMS9129 only)
1 All typical values are at Ve — 5 V. Ta = 25°C.
FEEM GuwPor . 4 O TEST POINT
UNDER TEST
> I
>

9 ICLf75pF

FIGURE 4-1 — TMS9118/9128/9129 LOAD CIRCUIT FOR COMVID AND R-Y, Y, B-Y SWITCHING CHARACTERISTICS

RL = 470 2 + 5%

—-

s

FROM QUTPUT

UNDER TEST TEST POINT

T

R = 1.1 k& FOR
CL = 100 pF CD BUS

RL = 1.6 k@ FOR
CL - 75 pF DRAM INTERFACE

FIGURE 4-2 - TMS9118/9128/9129 LOAD CIRCUIT FOR ALL OUTPUTS EXCEPT COMVID, R-Y, Y, B-Y



4.4 TIMING REQUIREMENTS OVER FULL RANGES OF RECOMMENDED OPERATING

CONDITIONS FOR TMS9118/9128/9129

CPU-VDP Interface (Figures 4-3 and 4-4)

PARAMETER MIN NOM MAX | UNIT
tsulARL]) Address setup time before CSR low o] ns
tsutAWL) Address setup time before CSW low 30 ns
th{WLA] Address hold time after CSW low 30 ns
tsu(DWH) Data setup time before CSW high 100 ns
thiWHD) Data hold time after CSW high 30 ns
tw(WL) Pulse duration, CSW low 200 ns

—
[
P twiwL) > l
csw ™

1 |
| P
SU(AWL) T [ ———— t (WA

DATA

I
|
|
I

X

tsu(DWH} —'C——DI '1——,'— th(WHD)

FIGURE 4-3 — CPU-VDP WRITE CYCLE FOR TMS9118/9128/9129
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4.4 TIMING REQUIREMENTS OVER FULL RANGES OF RECOMMENDED OPERATING
CONDITIONS FOR TMS9118/9128/9129 {Continued)

TSR
|
|1 x3; a
' —s5 —
MODE b |
' | " |
P
lsu(ARL) I tdis(A) —.‘ f— |
' ¢ . | .
I [
DATA I
|

ﬁ. VALID DATA

I‘——|-—ta(csm

NOTE: Al measurements are made at 10% and 90% points.

L— tdis(CSR) —.l

FIGURE 4-4 — CPU-VDP READ CYCLE FOR TMS9118/9128/9129

NOTE

For register and memory read/write cycle times refer to timing requirements
given in electrical specifications.

VDP-VRAM Interface

PARAMETER MIN NOM MAX | UNIT
tsu(DCH) Input data setup time before CAS high 60 ns
th(CHD) Input data hold time after CAS high 0 ns

Register and Memory Access Cycle Times

PARAMETER MIN NOM MAX | UNIT

1c(REG) Cycle time between registers read or write windows 2 2
Blanked screen 2 2
Vertical retrace (4.3 ms after Int.) 2 2

Cycle time between memary Text (Active area) 2 2 S
te(MEM) read or write windows Multicolor (Active area) 2 3.1
Graphics | (Active area) 2 3.5
Graphics |l (Active area) 2 8

NOTE: Maximum cycle times must be respected at all times for proper operation.
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4.4 TIMING REQUIREMENTS OVER FULL RANGES OF RECOMMENDED OPERATING
CONDITIONS FOR TMS9118/9128/9129 (Continued)
External Components (Figure 4-5)

PARAMETER MIN TYP MAX | UNIT
fext External source frequency 10.738098 10.738635 10.739172 | MHz
tr External source rise time 10 15 ns
tf External source fall time 10 15| ns
twH External source high-level pulse duration 42 47 52 ns
twl External source low-level puise duration 42 47 52 ns

External source phase delay from XTAL1 falling edge
4
'd to XTAL2 falling edge - 47 52 |
RL External load resistor an COMVID, Y, RY, B-Y 470 Q

XTAL1

XTAL2 I

VL

NOTE: All measurements are made at 10% and 90% points.

FIGURE 4-5 ~ EXTERNAL CLOCK TIMING WAVEFORM

—— — 275V

68V
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4.4 TIMING REQUIREMENTS OVER RECOMMENDED SUPPLY VOLTAGE RANGE AND

OPERATING FREE-AIR TEMPERATURE RANGE FOR TMS9118/9128/9129 (Concluded)

VRAM Early Write and Read Cycles (Figures 4-6 and 4-7)

ALT.

PARAMETER SYMBOL MIN TYP MAX | UNIT
te(rd) Read cycle timeT tRC 370 372 ns
te(w) Write cycle time twe 370 372 ns
Tw{CH} Pulse duration, CAS high {precharged time) tcp 85 125 ns
twi{CL) Pulse duration, CAS low 1CAS i95 235 270 ns
twi{RH) Pulse duration, RAS high (precharged time) tRP 120 135 ns
twi{RL) Pulse duration, RAS low T 1RAS 200 230 270 ns
tw{W)} Write pulse durationT wwp 140 180 ns
1 Transition times (rise and fall) for RAS and CAS tT 3 15 50 | ns
tsu(CA] Column address setup time TASC O 25 ns
tsu(RA) Row address setup time - tASR 10 40 ns
tsu(D) Data setup time with respect to CAS low tps (9] 25 ns
tsu(rd) Read command setup time tRCS 9] 35 ns
tsu(WCH) Write command setup time before CAS high tCWL 240 280 ns
tsu(WRH) Write command setup time before RAG high TRWL 145 185 ns
th(CLCA) Column address hold time after CAS low tCAH 190 230 ns
th(RA) Row address hold time tRAH 25 45 ns
th(RLCA) Column address hold time after RAS low AR 275 315 ns
th(CLD) Data hold time after CAS low tDH 100 140 ns
th(RLD) Data hold time after RAS low tDHR 185 230 ns
1h(WLD) Data hold time after W low tDH 145 185 ns
th{RHrd) Read command hold time after RAS high tRRH 135 175 ns
th(CHrd) Read command hold time after CAS high tRCH 40 80 ns
th{CLW) Write command hold time after CAS low tWCH 95 140 ns
th{RLW} Write command hold time after RAS low tWCR 195 240 ns
tRLCH Delay time, RAS low to CT_ghigh tCSH 280 320 ns
tCHRL Delay time, CAS high to RAS low tCRP 0 40 ns
tCLRH Delay time, CAS low to RAS high tRSH 120 140 ns
1RLCL Delay time, RAS low to CAS low tRCD 40 80 120 ns
TWLCL Delay time, W low to CAS low (early write cycle) TWCS 10 40 ns
trf Refresh time interval tREF 4 4 ns
1a(C) Access time after C_AS. low tCAC 140 | ns
ta(R) Access time after RAS |OL tRAC 230 ns
tdis(CH} Output disable time after CAS high tQFF o] ns

TAll cycle times assume ty = 5 ns.
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4.5 SWITCHING CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED OPERATING
CONDITIONS (TMS91 18/9128/9129)

CPU-VDP Interface (Figure 4-4)

TEST
FARAMETER CONDITIONS
Data access time
falCSR) from CSR low
iy Data diﬁble time
dis(CSR) atter TSR high
Data disable time
tdis(A) from address
changes
CPUCLK output
frequency

fcPucLk

dcpuy CPU duty cycle

TMS9118 Composite Video Output (Figures 4-8 and 4-9)

TEST

L PARAMETER CONDITIONS MIN  TYP MAX | UNIT
tf1 Fall time, Vg ack to VSYNC 10 ns
tw({HS) Pulse duration, horizontal sync 4.84 us
11 Rise time, VSYNC to VBLACK 20 ns
tHS-CB Delay time, horizontal sync ta color burst 372 ns
tw(CB) Pulse duration, color burst 2.61 S
tcB-LB Delay time, color burst to left border 1.49 Us
tyo Rise time, V| Ack to VWHITE 60 f m
twilB) Pulse duration, left border video RL = 4700, 2.42 [ #Sj
tf2 Fall time, VWHITE to VBLACK CL = 75 pF 110 ns
tw({AD) Pulse duration, active display area 47.68 us
tw(RB) Pulse duration, right border video 2.79 us
tRB-HS Delay time, right border to horizontal sync 1.49 us
tVFB Vertical front porch blanking time 191.1 FT’
tvs Vertical sync time 191.1 _qu
tvBB Vertical back porch bianking fime 828 “us_|
tABA Active plus border area time 15.48 us ]
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vee
| 2 | N —
VeLack=——
]
VSYNC— — — —- il teeie  P— “ twmg,——H‘—-—-l | f
fo—twinsi—=i | l |l |‘~————'w1Ao>—————-| Je——=t—tRBHS
wsco—a| lo— | i
b._tW|CB’_’l “
tr7 —od fo—
FIGURE 4-8 — TMS9118 COMVID HORIZONTAL TIMING
| | |
g——tyrg— p——tvgg——-h
—_—— ——-—-" }"—— tys——f k -
- —\_!—U’—ij_u_-‘.l—_‘_ﬂ_——i—_u—uv_‘--] | U U U -
LINE ND. 242 243 244 245 246 247 249 250 251 262 |t 2 3
! VERTICAL | | VERTICAL |
END BOTTOM | FRONT VERTICAL | BAEK | START TOP
BORDER | BLANKING® | SYNC [ BLANKING* | BORDER

*Cotor burst output suppressed

FIGURE 4-9 — TMS9118/9128 VERTICAL TIMING



4.5 SWITCHING CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED OPERATING
CONDITIONS (Concluded)

TMS9128/9129 v, R-Y, B-Y Outputs {Figures 4-10 through 4-13)

TEST TMS9128 | TmMS9129
PARAMETER CONDITIONS TYP TYP Ui
t§3 Fall time, Vg| Ack to VSYNC 100 100 ns
[ tw(HS) Pulse duration, horizontal sync j 4.84 4.66 s
43 Rise time, Vgyne to VBLACK j 150 150 ns 1
tw(BP) Pulse duration, back porch ‘, 4.47 5.77 us
tw(lB) Puise duration, left border 2.42 2.42 n#s
tw(Pl} Puise duration, pixel 186.24 186.24 ns
twi(H Pulse duration, horizontal fine 63.695 | 63.695 us |
tw(AD) Pulse duration, active display area 47.68 47.68 y?‘
4 Rise time, VR| ACK to VWHITE 75 75 ns
Ltf4 Fall time, VWHITE to VBLACK 50 50 ns
DW(RB) Pulse duration, right border 2.79 , 1.68 usj
[_twiFP) Pulse duration, front porch 149 | 149 | s
Rise time, Vo COLOR to
s VPOS COLOR BURST RL = 4700, 1%0 J 150 "
tw(CB) Pulse duration, pas color burst CL = 75 pF 2.61 2.42 HS
- Fall time, VPos cOLOR BURST 100 100 -
o VNO COLOR
twiCB-LB) Blank time, color burst to left border 1.49 2.42 “4S
5 Fall time, VnO CGLOR to 100 100 o
VNEG COLGR BURST
- Rise time. VNEG COLOR BURST 150 150 i
0 VNO cOLOR
Tw(VS) Pulse duration, vertical sync 559 4660 ns
tVEB Vertical front blanking bﬂ .09 191.09 ;LT
tysg Vertical sync 195.93 195.74 us
tvBB Vertical back blanking 823.20 | 1210 us
tABA Active area plus border area total 15.48 | 18.34 ms
ty Vertical time 16.69 ] 19.94 ms

NOTE: Fall times depend on external pull-down resistor,

4-11



ONIWIL TYLNOZIHOH A-YH 6ZLE/BZLESWL — LiY 34NOH
8ZLBSWL 8y 104 UBSAY

e ONASA

|

(au}my

ONIWIL TVINOZIHOH A 6ZL6/8ZLESWL — 0LV 3YNOI4

[FEIL | f— avimy ——— | { (8" ——} |
"Ix — —{ (UM, @Iy ha—] | _‘1||'.1 (SHIM .
| - — A

MOvVIap

JLIHMA

4-12




ONIWIL TwDILYIA 62LE6SNL — £1-b JHNDIH

Tlawwmmmmmbw 1nd1N0 Lsyng xO._OUlIL

ONDINV1d _ h ONDINYTE _

I
H3aayoa _ | ONAS ¥3qdos
¥ova LNO¥A _
dOL 1HV1S WOL1108 ON3
| TYOILHIA | Tvaiian _ IYOILHIA _
€ z L |eie 96z g6z | vez |zez 16z o6z |68z ssz ez

ONIWIL TVLNOZIYOH A-9 6ZL6/8ZL6SWL ~ ZL-t 3HNOIY

———remae INASA
| | 1|,| avimy —— b (87801% g TI+ {8o1my

[ e |_ll_ll —_ e OVTEp
|
_ | [ | !

Ez.z:.

o e —— .  LSHNG HOT0J D3INA

HOT02 ONp

413



4.6

MECHANICAL DATA

4 2%

3

105

90

40-PIN N PLASTIC

--— 63,1 (2.090) MAX

@y

o Ve o ¥ o o Y s O o v 3 o s o v i B e o § i S i

EITHER ———
INDEX

L)

iy
£
uuuuuuuuuuuuuuuuuuu
{ 1) _— = — —7*—0(3
1524 026 ¢
rtoeoo 0.010) "]
| 0,51 (0.020)
| MIN

' — SEATING PLANE

5,08 {0.200) MAX
3.17 (0.125) MIN
-

— 0.84 (0.033} MIN
2,41 (0.095)

4
028 - 0,08 0,457 - 0,076
{0.011 - 0.003} (0.018 - 0.003)
PIN SPACING 2,54 (0.100) 7. P,
(See Notaial 1,52 (0.060) NOM
NQOTE: a. Each pin centerline is located within 0.25 (0.010} of its true longitudinal position.

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

WﬁhWWi

1,40 (0.055)
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