Electrical Specifications - TMS70x2 NMOS Devices

4.2 TMS7002 and TMS7042 Specifications

Table 4-6. Absolute Maximum Ratings over Operating Free-Air
Temperature Range (unless otherwise noted)

Supply voltage range, VoeTt oo -03Vto7V
Input voltages range ........... ..-03Vto7V
Qutput voltages range ..... ..-03Vto7V
Maximum DUFFEE CUITENT ...eeviiiiieiieiiies it e ettt san e st bbb sara e +10 mA
Continuous power diSSIPALION ......cociiiiiiiiiiiri s 1.4 W
Storage temMPErature TANGE .............coveeumieeieiinmisnresse et -65°C to 150°C

t Unless otherwise noted, all voltages are with respect to Vgs.

Caution:

Stresses beyond those listed under “Absolute Maximum Rat-
ings” 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 specifi-
cation is not implied. Exposure to absolute maximum rated
conditions for extended periods may affect device reliability.

Table 4-7. Recommended Operating Conditions

MIN NOM MAX | UNIT
Vee Supply voltage 4.5 5 5.5 A
CLKIN 2.
ViH High-level input voltage - 6 v
All other inputs 20 \)
. CLKIN 0.6 v
ViL Low-level input voltage -
All other inputs 0.8 "
Ta Operating free-air temperature 0 70 °C
4-8
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Electrical Specifications - TMS70x2 NMOS Devices

Table 4-8. Electrical Characteristics over Full Range of Operating Conditions

PARAMETER TEST CONDITIONS | MIN TYPt MAX | UNIT
A5,MC RESET, V=V
1. 11 I =VsstoVce +2 10

0 Input current TNT1, TNT3, XTAL2 pA

Ports C and D

AooAd. AB, A7 V| =04VioVec +£10 £100
C Input capacitance 2 pF
VoH High-level output voltage ioy = -400 uA 2.4 28 v
VoL Low-level output voltage loy = 3.2 mA 0.2 0.4 \
t¢oy  Output rise timed See Figure 4-7 9 30 ns
tf(p) _ Output fall time$ See Figure 4-7 10 35 ns
| | 16 210 A
e Supply current —e All outputs open 0 i
Pp(av) Average power dissipation 800 1155 mW

All typical values are at Ve =5 V, Tp = 26°C.
Rise and fall times are measured between the maximum low level and the minimum high level using the
10% and 90% points (see Figure 4-8).
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Figure 4-6. Output Loading Circuit for Test
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Figure 4-7. Measurement Points for Switching Characteristics
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Electrical Specifications - TMS70x2 NMOS Devices

Table 4-9. Recommended Crystal Operating Conditions over Full Operating

Range

PARAMETER MIN TYP MAX | UNIT

fosc Crystal frequency 1.0 8.0 | MHz
CLKIN duty cycle 50 %
n to(p) Crystal cycle timet 125 1000 ns
t:(C) Internal state cycle time 250 2000 ns
tw(PH) CLKIN pulse duration high 50 ns
tw(PL) CLKIN pulse duration low 50 ns
t CLKIN rise timef 30 ns
ts CLKIN fall timef 30 ns
td(pH-cH) CLKIN rise to CLKOUT rise delay 70 200 ns

t Rise and fall times are measured between the maximum low level and the minimum high level.
1t See Section 3.4 for Recommended Clock Connections.
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CLKOUT
M el

Figure 4-8. Clock Timing
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Electrical Specifications - TMS70x2 NMOS Devices

Table 4-10. Memory Interface Timing

PARAMETER MIN MAX | UNIT
1e(C) CLKOUT cycle time? 250 2000 ns
tw(CH) CLKOUT high pulse duration 0.51¢(c)-40 0.5t ¢(cy+10 ns
tw(CL) CLKOUT low pulse duration 0.5t¢(c)-40 0.5t ¢(cy*+15 ns
td(CH-JL) Delay time, CLKOUT rise to ALATCH fall 0.5t ¢(c)-10 0.5t¢(c)+30 ns
tw(JH) ALATCH high pulse duration 0.25t(cy-15  0.25t ¢(C)*+30 ns
tsu(HA-JL) Setup time, high address valid before 0.25t ¢(c)-40 0.261¢(c)+45 ns
ALATCH fall

tsu(LA-JL) Setup time, low address valid before 0.25t (c)-40 0.25t¢(cy+15 ns
ALATCH fall

th(JL-LA) Hold time, low address valid after 0.25t ¢(c) 0.25t(c)*+45 ns
ALATCH fal!

tgu(RW-JL) Setup time, R/W valid before ALATCH 0.25t ¢(c)-35 0.25t¢(c)*+30 ns
fall

th(eH-RW) Hold time, R/W valid after ENABLE rise 0.5t ¢(c)-40 ns

th(EH-HA) Hold time, high address valid after 0.5t ¢(c)-50 ns
ENABLE rise :

tgu(Q-EH) Setup time, data output valid before 0.5t o(c)-45 ns

s(Q-EH)  ZNABLE rise °(©)

theH-Q)  Hold time, data output valid after 0.5t ¢(c)-45 ns
ENABLE rise

ty(LA-EL) Delay time, low address high impedance 0.25t ¢(cy-45 0.25t¢(c ns

(LAED  ENABLE fal °(©) (@

td(eH-a)  Delay time, ENABLE rise to next address 0.5t ¢(c)-25 ns
drive

ta(EL-D Access time, data input valid after 0.75t (c)-105 ns

o(BLD)  ENABLE fal °©

ta(A-D) Access time, address valid to data input 1.5t ¢(c)-115 ns
valid

t4(A-EH) _ Delay time, address valid to ENABLE rise 1.5t ¢(c)y-80 1.5t5(c) +30 ns

th(eH-p)  Hold time, data input valid after ENABLE 0 ns
rise

t4(EH-JH) Delay time, ENABLE rise to ALATCH rise 0.5t ¢(c)-25 0.5ty +10 ns

td(CH-EL)  Delay time, CLKOUT rise to ENABLE fall -10 35 ns

T te(cy is defined to be 2/isc and may be referred to as a machine state or simply a state.
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Electrica! Specifications - TMS70x2 NMOS Devices

Table 4-11. Memory Interface Timing at 8 MHz

TEST
PARAMETER CONDITIONS] MIN TYP MAX | UNIT
1e(C) CLKOUT cycle timet 250 ns
tw(CH) CLKOUT high puise duration 86 110 135 ns
n tw(CL) CLKOUT low pulse duration 85 115 140 ns
td(CH-JL) thlellay time, CLKOUT rise to ALATCH 115 135 1565 ns
a
tw(JH) ALATCH high pulse duration 47 70 92 ns
tsy(HA-JL) Setup time, high address valid before 22 65 108 ns
ALATCH fall
tsu(LA-JL) Setup time, low address valid before 22 50 78 ns
ALATCH fall
th(JL-La) Hold time, low address vaiid after 62 90 108 ns
ALATCH fall
tsu(RW-JL) fSe“tup time, R/W valid before ALATCH 27 60 93 ns
a
th(gH.Rw) Hold time, R/W valid after ENABLE rise 85 120 ns
th(eH-HA) Hold time, high address valid after 75 120 ns
( ) ENABLE rise
tsu(Q-EH) Setup time, data output valid before 80 120 ns
ENABLE rise f =8 MHz,
th(EH-Q Hold time, data output valid after 50% duty cycle] 80 115 ns
¢ ) ENABLE rise
tq(LA-eL) Delay time, low address high impedance| 17 40 62 ns
to ENABLE fall
t4(EH-A)  Delay time, ENABLE rise to next addresd 100 150 ns
drive
ta(EL-D) Access time, data input valid after 82 120 ns
ENABLE fall
ta(A-D) Access time, address valid to data input 260 300 ns
valid
ta(a-eH)  Delay time, address valid to ENABLE 295 350 405 ns
rise
th(EH-D Hold time, data input valid after 0 ns
( ) ENABLE rise
td(eH-JH) Delay time, ENABLE rise to ALATCH 100 105 135 ns
rise
td(CH-EL) ?ﬁlay time, CLKOUT rise to ENABLE -10 25 35 ns
a

t te(c) is defined 10 be 2/fy5c and may be referred to as a machine state or simply a state.
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Electrical Specifications - TMS70x2 NMOS Devices
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Figure 4-9. Read and Write Cycle Timing
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Electrical Specifications - TMS70x2 NMOS Devices

4.21 Application of Ceramic Resonator

The circuit shown in Figure 4-10 provides an economical alternative to quartz
crystals where frequency tolerance is not a major concern. Frequency toler-
ance over temperature is about 1%.

= -

XTALY
XTAL2

—u—< RESONATOR

AV RESISTOR
7K 7K CAPACITORS
-

Figure 4-10. Ceramic Resonator Circuit

The following manufacturers supply ceramic resonators.

Murata Corporation of America

2200 Lake Park Dr. For 5 MHz operation

Smyrna, GA 30080 Resonator ceralock CSA5.00MT
(404) 436-1300 Resistor 1 MQ 10%

Telex - 4363030 Capacitors (both) 30 pF

Kyocera International
8611 Balboa Ave.

San Diego, CA 92123
(714) 279-8319
Telex - 697929
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Electrical Specifications - TMS70x2 NMOS Devices

4.2.2 Serial Port Timing
4.2.2.1 Internal Serial Clock

ewer T LI LML

—  le—tg(cL-sD)

ox T I

— le—d(CL-TD)

RXD
SAMPLE SAVED
Notes: 1) The CLKOUT signal is not avaiiable in Single-Chip mode.
2) CLKOUT = t¢(cy.

PARAMETER TYP UNIT
tgecp-sty  CLKOUT low to SCLK low 1/4 te(cy ns
tqici-1p)  CLKOUT low to new TXD data 1/4 te(cy ns
tg(Rp-cLy RXD data valid before CLKOUT low 1/41c(cy ns
td(RD) RXD data valid time 1/2 to(cy ns

4.2.2.2 External Serial Clock

CLKOUT
d{CL-8)

! le—sd(cL-8)
S ,

le—— ta(ea-T0) — |

TXD

RXD

td(RO) 4l

RXD
SAMPLE SAVED
Notes: 1) The CLKOUT signal is not available in Single-Chip mode.
2) CLKOUT = t5(c)-
3) SCLK sampleé; ?f SCLK = 1 then O, fall transition found.
4) SCLK sampled; if SCLK = O then 1, rise transition found.

PARAMETER TYP UNIT
tq(RD-cL) RXD data valid before CLKOUT low 1/4 t o0y ns
t4(RD) RXD data valid time 1/2 to(cy ns
tq(sp-Tp) Start of SCLK sample to new TXD data 31/4tc(y ns
tqise.Tpy  End of SCLK sample to new TXD data 21/4t .y ns
td(CL-S) Clockout low to SCLK transition to(C) ns
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Customer Information - Mechanical Package Information

u

R T-90-20
28-pin N2 plastic package

l@o@o@é@oco@oé

WH—PW o g 28 262692625452

|NDEX—\]

¢ - OOEOEEOOOO®OOE®

10,79 (0.425}
5,91 10.390)
9 9,65 (0.380) 380)
8,38 (03301 0.51 {0.020)
MIN
5.08 10.200) MAX
_SEATING !
1os° PLANE — T 2,03 {0.080) MIN
o i0:0068) 0 Soen -—’\\'- 0.53 (0.021) ozn 0.84 (0.33) MIN
28 PLACES (s«g P g’:‘"’d C) PIN SPACING 1,78 (0.070) T.P. 1,78 (0.070)
{Ses Notes B and C) {Sae Note A} 0,78 {0.030)

1,27 {0.050) 4 PLACES

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN JNCHES

NOTES: A. Each pin centetling is located within 0,25 (0.010) of its true longitudinal pasnunn
B. This dimension does not apply fot solder-dipped leads. -
- C. When solder-dipped leads are specified, dippad srea of the Jead extends from the lsad tip to at least 0,51 {0.020] sbove seating
1 2 plane.

Figure 12-2. 28-Pin Plastic Package, 70-MIL Pin Spacing (Type N2 Package
Suffix)
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Customer Information - Mechanical Package Information

1-90-20

le— 53,09 {2.090) MAX —————— |

40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21
Fistm Vom0 o v 0 ¥ v o K o 1 e s e ¥ o oo T T ¥ e E

<P

LI O S - o
1234656789

LD D D N Y Y N S )
1

i0 12 131415 16 17 18 19 20

¢

¢

15,240,254
{0.600 +0.010)

¢ 10° REF TYP
0,508 {0.020) /'\ {OPTIONAL)
MINE— ] ¥ s.08 0.200)
4 . MAX
~ SEATING PLANE —g—
105 3.17 10.125)
%0 0,457 20,076 ! MIN
0,279+ 0,076 * -
{0.011 £ 0. 003)’\\‘_ 1001800003 It [ ‘ 0,838 {0.033} MIN

PIN SPACING 2,64 (0.100 T.P. 2,41 {0.095}

1,40 (0.055
{Ses Noto A} 1.52 (0.060) NOM 40 10.0551

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

9 M

NOTE A: Each pin centerline is located within 0,254 (0.010} of its true longitudinal position.

Figure 12-3. 40-Pin Plastic Package, 100) MIL Pin Spacing (Type N Package
Suffix

bt —— - ——— 51,31 (2.020) MAX———————»]

403938 37 36 35 34 33 32 31 30 29 28 27 26 2524 2322 21
O oo Mmeacsoascooaoamon ooy

15,0 10.590)
NOM
INDEX DOT—__
16.24 - 0,26 12345678 91011121314161617181920
(0.600 + 0.010)
q G
-0,508 (0.020} — 4,70 {0,185}
pr— I MIN —— e ————F MAX
SEATING i

[

1050 pane  § i
a0 1,27 + 0.508_. 1,27 : 0,254 0254 3.81 & 0.762
__] {0.050 + 0.020) I y i {6.150 + 0.0301
40,26 {0.010)
NOM

[0.050 + 0.010) {0.150 = 0.030}
0.457 + 0,076

2,54 {0.100} T.P. {0018 = 0,003

PIN SPACING

{SEE NOTE Al

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE A: Each pin centerline is located within 0,264 (0.010} of its true longitudinal position.

Figure 12-4. 40-Pin Ceramic Package, 100-MIL Pin Spacing (Type JD Package
Suffix)
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Customer Information - Mechanical Package Information
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Customer Information - Mechanical Package Information

T-90-20

®

(D]
P 38 e B e T e I e B I e B e 6 s B o O O o 3 v Ot Y e I e O i

)

®

—®

— 1.440 {36.8) MAX:

0.600 + 0.010
- {15.24 2 0.28} I
0.020 10,51) MIN] W] 0.200 (5,081 MAX

——SEATING PLANE
10%8° | '
50° 0.100 (2554] MIN
0.011 £ 0.003
"\ (0,279 = 0,076} 0.018 + 0.003 _’I l‘— I 0.040 (1,02} MAX I

(0.457 + 0,078)

pe— 0.050{1.27) MAX
PN SPACING -
0.070 (178} T.P.
{Ses Note b)

NOTES: a. All linear dimensions are In inches and parenth Ity In millimet Inch di ions govern.
b, Each pin centerling Is locatad within 0.010 (0,26) of its trua longitudinal positien,

Figure 12-6. 40-Pin N2 Plastic Package, 0.070 “Pin Center Spacing, 0.600” Pin |
Row Spacing
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Customer Information - Mechanical Package Information

(UC/uP) _

v .

25E D WW 89b1722 0076578 4 m

1,22 (0.048) o

7-90-20

4,50 {0.177)

4,24 {0.167)
2,79 {0.110)

%48 (2,41 (0.055)
1,07 (0.022) 135100531 45" 094 (0037)
1,19 (0.087) 063100271
O -—
5 4 3 2 1 s 27 % .
[ u ]
IR af) C (AT SEATING PLANE}
A Bfs 2]
21
4. ! 1,27 (0.050) TP,
I 20 ] [{See Note 8}
{]v 19 J
r 12 13 14 15 16 17 18 i
— Lo B ee B == g === gu === g —— g —— 4
‘.—a—————-l 0,25 (0.010]
{Ses Note A) : R MAX SEATING PLANE
A 3PLAGES {Sea Note C)
NO. OF A 8 ¢ 0,81(0.032)
TERMINALS MIN MAX MIN MAX MIN MAX . o002 1
2 9.78 1003 | 8,89 9.04 7.87 8,38 15210.060) MIN
10.3850  {0.3951 | (0.350) (0.356) | 10.310)  (0.330]
28 1232 12,57 | 11.43 11,58 | 10.41 1082 ¥
10.485)  (0.495) | 10.450) (0.456) | (0.410)  (0.430} ) 0,64 (0.025) MIN
bk 0,5110.020
Tz b
LEAD DETAIL
i . 25,02 2527 | 24,13 24,33 | 23.11 23,62 - =
{0.985)  (0.995) | (0.9501 (0.9566} | (0.910) {0.930

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NOTES: A. Centerline of center pin each side 1s within 0,10 [0.004) of package centerine as detetmined by dimension B.
B. Location of each pin is within 0,127 (0.005) of true position with respect to center pin on each side.
C. The lead contact points are planar within 0,10 (0.004).

Figure 12-'7. 44-Pin Plastic-Leaded Chip Carrier FN Package
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TMS7042/TMS7002
8-BIT MICROCOMPUTERS

S53E 7 Em 39kl722 0080281 158 EETIIC

TEXAS INSTR (UC/UP)
MECHANICAL DATA T—-9 0 -20

40-pin N dual-in-line package

53,09 (2.090) MAX

40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21
LU A M A A A A ar0ar

EITHER ’
INDEX —\-

| S SN NN SN N N N [ N N [ N N N [ N N [ D (S S v |
12 3 45 6 7 8 9 101112 131415 16 17 18 19 20

(See Note A)

1,27 {0.050) NOM

€ 152410260 &
(0.600 + 0.010) 10° REF TYP
: 0.508 (0.020) "\ r‘ (OPTIONAL)
N ] % 5,08 (0.200)
s G 4 : MAX
— SEATING PLANE
108 l “ 129210.118)
20 0,457 +0,076 MIN
0.279+0,076 ' 076 o
0.011+ 0.003)’\r 0018 £0.003) I 0.838 (0.033) MIN
PIN SPACING 2,54 (0.100) T.P. ¢ 241 (0.095)

1.40 (0.055)

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NQTE A: Each pin centerline is located within 0,254 (0.010) of its true longitudinal position.
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