TMS70C02, TMS70C42, and TMS70C82 Specifications (Wide Voltage)

4.4 TMS70C02, TMS70C42, and TMS70C82 Specifications (Wide Voltage)

Table 4-20.  Absolute Maximum Ratings Over Operating Free-Air Temperature Range for the TMS70C02,
TMS70C42, and TMS70C82 (Unless Otherwise Noted)

Supply voltage range, VccT ................................. - 03Vto7V
Inputvoltagerange .. ........... ...t -03VtoVoe+0.3V
Outputvoltagerange ...............cooviieurunnnnnn... - 0.3Vto Veg+0.3V
Maximum /O buffer current (perpin) . ........ .. .ot +10 mA
Storage temperaturerange .. ...............iiuitinanaan, -~ 55°C to 150°C
IcC. Iss (maximuminto pin250r40) . .......oivnin s, 160 mA
Continuous power dissipation . . ..............it it 0.5W

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

Stresses beyond those listed under “Absolute Maximum Ratings”
may cause permanent damage to the device. This is astressrating
only and functional operation of the device at these or any other
conditions beyond those indicated in the “Recommended Operat-
ing Conditions” section of this specification is not implied. Expo-

sure to absolute maximum rated conditions for extended periods
may affect device reliability. _ e

Table 4-21.  Recommended Operating Conditions for the TMS70C02, TMS70C42, and TMS70C82

Min Nom Max Unit
Vce | Supply voltage 2.5 6.0 \
ViH | High-level input voltage MC and XTAL2 pins, 0.8Vee \
Vcc=25t06V
All other input pins, 0.70Vce \
Ve =3t 6V
All other input pins, 0.75Vce \
Vece=25t103V
ViL | Low-level input voltage MC and XTAL2 pins, 0.2Vce \
Vec=25t06V
All other input pins, 0.3Vce A
Vcc=25106V
Ta | Operating free-air temperature Commercial 0 70 °C
(TMS70C42NL)
Industrial - 40 85 °C
(TMS70C42NA)
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TMS70C02, TMS70C42, and TMS70C82 Specifications (Wide Voltage)

Table 4-22.  Electrical Characteristics Over Full Range of Operating Conditions for the TMS70C02,

TMS70C42, and TMS70C82

Parameter Test Conditions Min Typt Max Unit
1l Input current MC pin, ViN = Vsg or Voo
All others, VN = Vgg to Voo +0.1 +5 pA
Ci Input capacitance 5 pF
VoH High-level output voltage £ Vec =25V, Iopy=-50mA 2.25 2.4 \'
Vee =40V, lpg=-0.4mA 3.2 36 v
Voo =50V, log=-0.7mA 3.9 4.5 Y
Vece=6.0V, IpH=-1.0mA 4.6 54 \
VoL Low-level output voltage } Vecec =25V, loL=04mA 0.2 0.35 \
Vee =40V, IoL=1.6mA 0.4 0.8 v
Voo =50V, IpL=25mA 0.6 1.1 \
Voo =6.0V, loL=34mA 0.8 1.4 \
loH  Output source current Vecc =25V, Voy=225V =50 -200 HA
Voo =4.0V, Voy=32V 0.4 -1.4 mA
Vec =50V, Voq=39V -0.7 -2.2 mA
Vec=6.0V, VoH=46V -1.0 -3.3 mA
loL  Output sink current Veec =25V, Vo =035V 0.4 0.9 mA
Vcc =40V, VoL =08V 1.6 3.5 mA
Ve =50V, VoL=1.1V 25 5.5 mA
Vecec =60V, VoL =14V 3.4 8.0 mA

t Voo =5V, Ta=25°C

¥ Output levels ensure 400 mV of noise margin over specified input levels.

Figure 4-15. Output Loading Circuit for Test for the TMS70C02, TMS70C42, and TMS70C82

Load Voltage

Load Resistor = 1000 Q
Vo

Load Capacitor = 100 pF

Note: Rise and fall times are measured between the maximum low level and the minimum high

level using the 10% and 90% points.
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TMS70C02, TMS70C42, and TMS70C82 Specifications (Wide Voltage)

Table 4-23.  Supply Current Requirements for the TMS70C02, TMS70C42, and TMS70C82

Parameter Test Conditions Min Typ Max { Unit

Icc Operating mode fosc = 7.0 MHz, Vee =50V 17 245 mA
fosc = 3.0 MHz, Vcc =50V 7.2 10.5 mA

fosc=0.5MHz, Voc=50V 1.2 18| mA
fosc = Z MHz, Vec =50V 2.4 35 ,mi

fosc=05MHz, Vgg=25V 0.4 1.2] mA

lcc Wake-up mode 1 fosc = 7.0 MHz, Vecc =50V 2400 5600 HA
(one timer and UART active) fosc = 3.0 MHz, Ve =50V 1200 3300 HA

fosc=05MHz, Vgc=5.0V 250 800| upA -

Icc Wake-up mode 2 fosc = 7.0 MHz, Vcc =50V 960 3400 pA
{j’;;-}-"i?gcﬁsg‘)’e and fosc=3.0MHz, Vog=5.0V 480 2000 | pA
fosc=05MHz, Vcc=50V 140 550 | pA

lcc Wake-up mode 3 fosc = 7.0 MHz, Vec =50V 1500 2400 pA
(UART active only) fosc=3.0MHz, Vcg=50V 800 1500 | pA
fosc=05MHz, Vgc=5.0V 180 600 | uA

lcc Halt OSC-ON fosc = 7.0 MHz, Vee=5.0V 560 1280 HA
fosc=30MHz, Vgo=50V 240 560 | A

fosc = 1.0 MHz, Veec=5.0V 80 200 HA

fosc = Z MHz (See Note 2) nA

Icc Halt OSC-OFF 5 10| pA

Notes: 1) Allinputs = Vgc or Vgg (except XTAL2). All /O and output pins are open.
2) Maximum current = 180(2) + 20 {A.
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TMS70C02, TMS70C42, and TMS70C82 Specifications (Wide Voltage)

Table 4-24.  Recommended Crystal/Clockin Operating Conditions Over Full Operating Range for the
TMS70C02, TMS70C42, and TMS70C82

Parameter Test Min  Typt Max Unit
Conditions
fosc Crystal frequency Vec=25V 0.5 08 | MHz
Vcc=40V 0.5 5.0 MHz
Vee =50V 0.5 7.0 | MHz
Veg=6.0V 0.5 7.5 | MHz
CLKIN duty cycle 47 53 %
te(P) CLKIN cycle time Ve =25V 333 2000 | ns
Vce =40V 167 2000 ns [~
Vecc =50V 143 2000 | ns
Ve =6.0V 133 2000 | ns
te(C) Internal state cycle time V=25V 666 4000 ns
Vee =40V 333 4000 | ns
Voo =50V 286 4000 | ns
Vcc=6.0V 267 4000 ns
tw(PH) CLKIN pulse duration high 50 ns
tw(PL) CLKIN pulse duration low 50 ns
tr CLKIN rise time 30 ns
1 CLKIN fall time 30 ns
td(PL—CH) CLKIN fall to CLKOUT rise 110 250 ns

t Vec =5V, Ta=25°C.

Figure 4-16. Clock Timing for the TMS70C02, TMS70C42, and TMS70C82

4 te(p) —*!
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TMS70C02, TMS70C42, and TMS70C82 Specifications (Wide Voltage)

Figure 4-17. Operating Frequency Range for the TMS70C02, TMS70C42, and TMS70C82
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Figure 4-18. Typical Operating Current vs. Supply Voltage for the TMS70C02, TMS70C42, and TMS70C82
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TMS70C02, TMS70C42, and TMS70C82 Specifications (Wide Voltage)

Figure 4-19. Typical Operating lpc vs. Oscillator Frequency for the TMS70C02, TMS70C42, and TMS70C82
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Figure 4-20. Typical Operating Current vs. Supply Voltage for the TMS70C02, TMS70C42, and TMS70C82
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Figure 4-21.

foH - Output Source Current - mA

Figure 4-22.
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TMS70C02, TMS70C42, and TMS70C82 Specifications (Wide Voltage)

4.4.1 Serial Port Timing

4.4.1.1 Internal Serial Clock

Table 4-25. Timing Parameters for Internal Serial Clock for the TMS70C02, TMS70C42, and TMS70C82

Parameter Typ Unit
td(CcL-SL) CLKOUT jow to SCLK low 1/4 t¢(C) ns
td(CL-TD) CLKOUT low to new TXD data 1/4 1(C) ns
td(RD-CL) RXD data valid before CLKOUT fow 1/4 t¢(C) ns
td(RD) RXD data valid time 12 1) ns

Figure 4-23. Timing Diagram for Internal Serial Clock for the TMS70C02, TMS70C42, and TMS70C82

CLKOUT l_ | "J LJ _J ]_
# & tgcL-sL)
——

SCLK ll

- :* td(CL-TD)

TXD X TXD

¥ l& tyRD-CL)

XK T TR
SRR, D00t Gare XXXXXKXXXKKXE)

RXD

td(RD) _qnxc')‘-
Sample Saved

Notes: 1) The CLKOUT signal is not available in single-chip mode.
2) CLKOUT = t¢(c)-
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TMS70C02, TMS70C42, and TMS70C82 Specifications (Wide Voltage)

4.4.1.2 External Serial Clock

Table 4-26. Timing Parameters for External Serial Clock for the TMS70C02, TMS70C42, and TMS70C82

Parameter Typ Unit
td(RD-CL) RXD data valid before CLKOUT low 1/4 t(C) ns
td(RD) RXD data valid time 1/2 t¢(C) ns
td(SB-TD)  Start of SCLK sample to new TXD data 3 1/4 15(C) ns
td(SE-TD)  End of SCLK sample to new TXD data 21/415(C) ns
d(CL-S)  Clockout low to SCLK transition te(C) ns

Figure 4-24. Timing Diagram for External Serial Clock for the TMS70C02, TMS70C42, and TMS70C82

CLKOUT | | I LS‘-’ | | | I |
¥ t4(CL-S) | ——tg4cL.5)
SCLK N§® ,h— ta(SE-TD) —M
| |
—t4(sB.TD) —* }
TXD TXD
T
- & i4RD-CL)

TR XSRS s XXX, .
RXD ?of020?of0f0?ofof0?ofofofofofofofofofofofo““’0’“"”@ Don't Care

XXX XX

XXX XXX

dRD) M &
RXD

Sample Saved

Notes: 1) The CLKOUT signal is not available in single-chip mode.
2) CLKOUT = te(C)-
3) SCLK sampled; if SCLK = 1 then 0, fall transition found.
4) SCLK sampled; if SCLK = 0 then 1, rise transition found.
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4.5 TMS70C02, TMS70C42, and TMS70C82 Specifications (5V +10%)

Table 4-27.  Absolute Maximum Ratings Over Operating Free-Air Temperature Range for the TMS70C02,
TMS70C42, and TMS70C82 (Unless Otherwise Noted)

Supply voltagerange, VeGt - v vt v e i e -03Vto7V
Inputvoltagerange ...........iiiiiiiiiiiienennnnn. -0.3Vto Vgg+0.3V
Outputvoltagerange ............c.oveiniiinrnnnnnnn.. -03Vto Vgo+0.3V
Maximum /O buffer current (perpin) ... ........ .t +10 mA
Storage temperature range . ... ..........eiiinnnnnnneeeanns —55°C to 150°C
ICC, Iss (maximumintopin250r40 ... ... ... ittt +60 mA
Continuous powerdissipation . .. ... ...utiniinnee it 0.5W

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

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 Operat-
ing Conditions” section of this specification is not implied. Expo-
sure to absolute maximum rated conditions for extended periods
may affect device reliability.

Table 4-28.  Recommended Operating Conditions for the TMS70C02, TMS70C42, and TMS70C82

Min Nom Max Unit
Vcc  Supply voltage 4.5 5.5 \
VIH High-level input voltage MC and XTAL2 pins 0.8Vce \'
All other input pins 0.7Vce v
ViL Low-levet input voltage MC and XTAL2 pins 0.3Vee \
All other input pins 0.2Vce \
TA Operating temperature Commercial 0 70 °C
(TMS70C42NL)
Industrial -40 85 °C
(TMS70C42NA)
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TMS70C02, TMS70C42, and TMS70C82 Specifications (5 V +/— 10%)

Table 4-29.  Electrical Characteristics Over Full Range of Operating Conditions for the TMS70C02,
TMS70C42, and TMS70C82

Parameter Test Conditions Min Typt Max Unit
] Input leakage current MC pin, VN = Vgs or Voo
All others, VN = Vgs to Vo +0.1 +5 pnA
C Input capacitance 5 pF
VoH High-level output voltage Ve =50V, IopH=-0.3mA Vece-0.05 4.7 v
VoL Low-level output voltage Ve =50V, lpoL=14mA 0.2 0.4 \
loH High-level output source current VoH=Vcc-05V -0.3 -1.2 mA
VoH =2.5V min -1.0 -3.0 mA
loL  Output sink current VoL=04V 1.4 2.0 mA ]

T Rise andfall times are measured between the maximum low level and the minimum high level using the 10% and 90% points.

Table 4-30.  AC Characteristics for Input/Output Portst for the TMS70C02, TMS70C42, and TMS70C82

Parameter Test Conditions Min Typt Max Unit
tr(10) /O port output rise time Cload=15pF. Vcc =5V 35 60 ns
tf(10) 1/O port output fall time Cload=15pF. Vg =5V 20 50 ns

T Rise and fall times are measured between the maximum low level and the minimum high level using the 10% and 90% points.

Figure 4-25. Output Loading Circuit for Test for the TMS70C02, TMS70C42, and TMS70C82

Load Voltage

Load Resistor = 1000 Q
Vo
I Load Capacitor = 100 pF

Note: Rise and fall times are measured between the maximum low level and the minimum high
level using the 10% and 90% points.
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TMS70C02, TMS70C42, TMS70C82 Specifications (5 V +/— 10%)

Figure 4-26. Measurement Points for Switching Characteristics for the TMS70C02, TMS70C42, and

TMS70C82
E: T g0y, VOH (Min)
3
=='%% voL (Max)

Table 4-31.  Supply Current Requirements for the TMS70C02, TMS70C42, and TMS70C82

Parameter Test Conditions Min Typ Max Unit
lcc  Supply current fosc = 6.0 MHz 15 24 mA
fosc = 3.0 MHz 7.2 12 mA
fosc = 1.0 MHz 2.4 4.0 mA
fosc = Z MHz 2.4 4.0 mA/
MHz
Ilcc Wake-up mode 1 fosc = 6.0 MHz 2400 5400 pA
(one timer and UART active) fosc = 3.0 MHz 1200 2900 HA
fosc = 1.0 MHz 650 1500 pA
Ilcc Wake-up mode 2 fosc = 6.0 MHz 960 3200 HA
(one timer active, and UART fosc = 3.0 MHz 480 1800 pA
inactive)
fosc = 1.0 MHz 350 1000 HA
Icc Wake-up mode 3 fosc = 6.0 MHz 1500 2200 MA
(UART active only) fosc = 3.0 MHz 800 1300 nA
fosc = 1.0 MHz 400 1100 pA
lcc Halt OSC-ON fosc = 6.0 MHz 480 1120 nA
fosc = 3.0 MHz 240 560 RA
fosc = 1.0 MHz 80 200 HA
fosc = Z MHz (See Note 2) HA
Icc Halt OSC-OFF 5 10 pA
Notes: 1) Allinputs = Vi or Vgg (except XTAL2). All output pins are open.
2) Maximum current = 180(2Z) + 20 UA.
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TMS70C02, TMS70C42, and TMS70C82 Specifications (5 V +/~ 10%)

Table 4-32.  Recommended Crystal/Clockin Operating Conditions Over Full Operating Range for the
TMS70C02, TMS70C42, and TMS70C82

Parameter Min Typ Max | Unit

fosc CLKIN frequency 0.5 6.0 | MHz
CLKIN duty cycle 45 55 %
te(P) CLKIN cycle time 167 2000 ns
tc(C) Internal state cycle time 333 4000 ns
tw(PH) CLKIN pulse duration high 70 ns
tw(PL) CLKIN pulse duration low 70 ns
tr CLKIN rise time 30 ns
tf CLKIN fall time 30 ns
td(PL-CH) CLKIN fall to CLKOUT rise delay 110 250 ns

t Veg=5V, Ta=25C

Figure 4-27. Clock Timing for the TMS70C02, TMS70C42, and TMS70C82

)
I—» ety | — h—tw(pH)
t(_’i ] | : | td(pL_CH)—O: :‘— | |
XTAL2/CLKIN M
) !
:‘ tc(C) ” —» IO—tw(pL)

|

Note: Period of internal clock to(c) = 2 X to(p) = 2/ foge. Timings are given in te(c)-
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TMS70C02, TMS70C42, TMS70C82 Specifications (5V+/~10%)

Table 4-33.  Memory Interface Timingst for the TMS70C02, TMS70C42, and TMS70C82

Parameter Min Typt Max Unit
tc(C) CLKOUT cycle time 333 4000 { ns
tw(CH) CLKOUT high pulse duration 0.5tc(c)~ 90 0.5t(C) 0.5tc(Cy+90 | ns
tw(CL) CLKOUT low puise duration 0.5tc(C)— 90 0.5t¢(C) 0.5tc(C)+90 | ns
td(CH-JL) Delay time, CLKOUT rise to ALATCH fall 0.5t¢(c)- 50 0.5t¢(c) ns
tw(JH) ALATCH high pulse duration 0.251¢(C)—50 0.25t¢(C) ns
Setup time, high address valid before

SUA-L)  ALATGH fall 0.25(C)=45  0.251(c) ns
Setup time, low address valid before

'SULA-JL)  ALATCH fal 0.25t¢(C) - 45 0:25(C) ns
Delay time, low address valid after ALATCH

td(JL-LA) fall Y 0.5tc(c)- 35 0.5t¢(c) ns

tsu(RW-JL) Setup time, R/W valid before ALATCH fall 0.251¢(c)- 40 0.25;(C) ns

th(EH-RW)  Hold time, R/W valid after ENABLE rise 0.5t(C)— 60 0.5t(C) ns
Hold time, high add lid after ENABLE

th(EH-HA) ri:e ime, high address valid after 0.5t5(C) - 60 0.5t5(C) ns
Setup time, data out valid before ENABLE

tsu(Q—EH) riseup ime, data out vall o 0.5tc(c)—70 O.Stc(c) ns

th(EH-Q) Hold time, data out valid after ENABLE rise 0.5t(c)— 60 0.5t;(c) ns
Delay time, low address high-Z to ENABLE

WLAEL) ¢ 250)-45  0.25t(g) ns
Delay time, ENABLE rise to next address

WEH-A)  grve 0.5tc(C)~ 60 0.5t(C) ns

td(EL-D) Delay time, data in after ENABLE fall 0.75t(c)— 160 0.75t(C) ns

ta(A-D) Access time, data in from valid address 1.5t¢(C)—200  1.5t¢(c)— 100 ns
Delay time, ENABLE high after address val-

td(A-EH) id Y 9 1.5t(c)~- 50 1.5t¢(C) ns
Hold time, Data input valid after ENABLE

EH-D)  jice P 0 ns

td(EH-JH) Delay time, ENABLE rise to ALATCH rise 0.5tc(c)- 60 0.5%(C) ns

td(CH-EL) Delay time, CLKOUT rise to ENABLE fall 30 ns

t Voo =5V+10%, te(C) = 2ffreq
CLKIN duty cycle = 50%
fosc = 0.5 to0 6.0 MHz
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TMS70C02, TMS70C42, and TMS70C82 Specifications (5 V +/— 10%)

Table 4-34.  Memory Interface Timings at 6 MHzt for the TMS70C02, TMS70C42, and TMS70C82

Parameter Min Typt Max Unit
te(C) CLKOUT cycle time 333 ns
tw(CH) CLKOUT high pulse duration 76 166 252 ns
tw(CL) CLKOUT low pulse duration 76 162 252 ns
td(CH-JL) Delay time, CLKOUT rise to ALATCH fall 116 166 ns
tw(JH) ALATCH active duration 33 83 ns
tsu(AH-JL)  Setup time, high address valid before ALATCH fall 38 83 ns
tsu(LA-JL) Setup time, low address valid before ALATCH fall 38 83 ns
td(JL-LA) Delay time, low address hold after ALATCH fall 131 166 ns
td(RW-JL) Delay time, R/W valid before ALATCH fall 43 83 ns
th(EH-RW)  Hold time, RW valid after ENABLE rise 106 166 ns
th(EH-HA)  Hold time, high address valid after ENABLE rise 106 166 ns
tsu(Q-EH)  Setup time, data out valid before ENABLE rise 96 166 ns
th(EH-Q) Hold time, data out valid after ENABLE rise 106 166 ns
td(LA-EL) Delay time, low address high-Z to ENABLE fall 38 83 ns
td(EH-A) Delay time, ENABLE rise to next address drive 106 166 ns
td(EL-D) Delay time, data in after ENABLE fall 90 250 ns
ta(A-D) Access time, data in from valid address 300 400 ns
td(A-EH) Delay time, ENABLE high after address valid 450 500 ns
th(EH-D) Hold time, data input valid after ENABLE rise 0 ns
d(EH-JH)  Delay time, ENABLE rise to ALATCH rise 106 166 ns
td(CH-EL)  Delay time, CLKOUT rise to ENABLE fall 30 ns

T Vee =5V £10%, tg(c) = 2/treq
CLKIN duty cycle = 50%
fosc = 0.5 to 6.0 MHz
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TMS70C02, TMS70C42, TMS70C82 Specifications (5 V +/— 10%)

Figure 4-28.  Read and Write Cycle Timing for the TMS70C02, TMS70C42, and TMS70C82
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TMS70C02, TMS70C42, and TMS70C82 Specifications (5 V +/— 10%)

4.5.1 Serial Port Timing

4.5.1.1 Internal Serial Clock

Table 4-35. Timing Parameters for Internal Serial Clock for the TMS70C02, TMS70C42, and TMS70C82

Parameter Typ Unit
td(CL-SL)  CLKOUT low to SCLK low 1/4 t5(C) ns
1d(CL-TD)  CLKOUT low to new TXD data 1/4 t¢(C) ns
td(RD-cL) RXD data valid before CLKOUT low 1/4 t5(C) ns
td(RD) RXD data valid time 1/215(c) ns «

Figure 4-29. Timing Diagram for Internal Serial Clock for the TMS70C02, TMS70C42, and TMS70C82
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Notes: 1) The CLKOUT signal is not available in single-chip mode.
2) CLKOUT = tg(c)-
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TMS70C02, TMS70C42, TMS70C82 Specifications (5 V +/— 10%)

4.5.1.2 External Serial Clock

Table 4-36. Timing Parameters for External Serial Clock for the TMS70C02, TMS70C42, and TMS70C82

Parameter Typ Unit
td(RD-CL) _ RXD data valid before CLKOUT low 174 te(C) ns
td(RD) RXD data valid time 121¢(C) ns
td(SB-TD)  Start of SCLK sample to new TXD data 31/41(c) ns
td(SE-TD)  End of SCLK sample to new TXD data 21/415(C) ns
td(CL-S) Clockout low to SCLK transition te(C) ns

Figure 4-30. Timing Diagram for External Serial Clock for the TMS70C02, TMS70C42, and TMS70C82
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Notes: 1) The CLKOUT signal is not available in single-chip mode.
2) CLKOUT = 1¢(c).

3) SCLK sampled; if SCLK = 1 then 0, fall transition found.
4) SCLK sampled; if SCLK = 0 then 1, rise transition found.

4-36 Electrical Specifications for CMOS Devices
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