SIEMENS

SAB 8051A/8031A Ext. Temp
8-Bit Single-Chip Microcontroller

Extended Temperature Range: —40°Cto +85°C
—40°Cto +110°C

Mask-Programmable ROM External ROM

SAB 8051A-12-P-T40/85 SAB 8031A-12-P-T40/85

SAB 8051A-10-P-T40/110 SAB 8031A-10-P-T40/110

e Advanced Version of the SAB 8031/8051 ¢ High-Performance Full-Duplex Serial
for Extended Temperature Range Channel

e SAB 8051A/8031A-12-T40/85: ® External Memory Expandable up to 128K
12 MHz Operation o Compatible with SAB 8080/8085

e SAB 8051A/8031A-10-T40/110: Peripherals
10 MHz Operation e Boolean Processor

¢ 4K X 8 ROM e 218 User Bit-Addressable Locations

¢ 128 X 8 RAM

¢ Most Instructions Execute in 1 us
¢ Four 8-Bit Ports, 32 1/0 Lines

o Two 16-Bit Timer/Event Counters

® 4 us Multiply and Divide
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SAB 8051A/8031A Ext. Temp

The SAB 8051A/8031A for the two extended tem-
perature ranges (industrial temperature range:
-40°C to +85°C, automotive temperature range:
—40°C to + 110°C) is fully compatible with the stan-
dard SAB 8051A/8031A with respect to architec-
ture, instruction set, and software portability.

The SAB 8051A/8031A is a stand-aione, high-per-
formance single-chip microcontroller fabricated in
+ 5V advanced N-channel, silicon gate Siemens
MYMOS technology and packaged in a 40-pin DIP.

The SAB 8051A contains a non-volatile 4K X 8
read-only program memory; a volatile 128 < 8 read/

Absolute Maximum Ratings™*

Ambient Temperature under Bias

T40/85.. .. ... —40°Cto +85°C

T40/110 ..o —~40°Cto +110°C
Storage Temperature .......... —65°Cto +150°C
Voltage on Any Pin with

Respect to Ground (Vsgg) ........ —0.5Vto +7v
Power Dissipation ........................... 2w

DC Characteristics
Voo = 5V £10%; Vgg = OV; Ty

write data memory; 32 1/0 lines; two 16-bit timer/
counters; a five-source two-priority-level, nested in-
terrupt structure; a serial 170 port for sither multipro-
cessor communications, 1/0 expansion, or full du-
plex UART; and on-chip oscillator and clock circuits.
The SAB 8031A is identical with the SAB 8051A,
except that it lacks the program memory.

For systems that require extra capability, the SAB
8051A can be expanded using standard TTL com-
patible memories and the byte-oriented SAB 8080
and SAB 8085 peripherals.

*Stresses above those listed under “Absolute
Maximum Ratings” may cause permanent damage
to the device. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

= —40°Cto +85°C for T40/85;
Ta = —40°Cto + 110°C for T40/110

Parameter Symbol Test Condition Limit Vaiues Unit
Min Max
input Low Volitage ViL -0.5 0.8 v
::Pfcl{etpl-thgg¥?\‘/tg%eand XTAL2 Y 20 | Vect05 )V
igpl;\ts?%pl_{)ofl;arg;eset, XTAL2 Vi XTALT 1o Vss 25 Veet05 v
Power Down Voltage to RST/VPD Vpp Ve = 0V 4.5 55 \
Output Low Voltage Ports 1, 2, 3 VoL loL = 1.6 mA 0.45 v
Output Low Voltage Port 0, ALE, PSEN | Vo4 loL = 3.2mA 0.45 v
Output High Voltage Ports 1, 2, 3 VoH lon = —80 uA 24 \
Output High Voltage Port 0, ALE, PSEN | Vo loH = —400 uA 2.4 v
Logical 0 input Current Ports 1, 2, 3 I ViL = 0.45V ~500 nA
Logical O Input Current XTAL2 liLe XTAL1 = Vsg —32 mA
V|L = 0.45V
00| ua
Input Leakage Current to Port 0, EA I 0 < VN < Voo 10 wA
Power Supply Current Ico 150 mA
Power Down Current pD 15 mA
Capacitance of 1/0 Buffer Cio fe = 1 MHz 10 pF
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SAB 8051A/8031A Ext. Temp

AC Characteristics for T40/85: Refer to SAB 8051A/8031A Data Sheet.

AC Characteristics for T40/110

Vg = 5V £10%; Vgg = OV; T4 = —40 to +110°C
{Cy for Port 0, ALE and PSEN Outputs = 100 pF; C_ for all other Outputs = 8C pF)

Program Memory Characteristics

Limit Values
Parameter Symbol | 10MHzClock | . tctm":":_';';ﬁ':f: oMnz | YNt
Min Max Min Max
ALE Pulse Width tHLL 160 2tcLoL — 40 ns
Address Setup to ALE tAvLL 70 tcLcL — 30 ns
Address Hold after ALE tLLAxs 65 tcLoL — 35 ns
ALE to Valid Instruction In LAY, 300 4 toLcL — 100 ns
ALE to PSEN tLLpL 75 tcleL — 25 ns
PSEN Pulse Width tpLPH 265 3tcioL — 356 ns
PSEN to Valid instruction in teLIv 200 ItgLcL — 100 ns
Input Instruction Hold After PSEN | tpyx 0 0 ns
Input Instructions Float After PSEN | tpx2* 80 teLoL — 20 ns
Address Valid After PSEN texav” 92 tcLoL — 8 ns
Address to Valid Instruction In taviv 385 S5tcioL — 115 | ns
Address Float to PSEN tazpL 0 0 ns

NOTE:
*Interfacing the SAB BO51A to devices with float times up to 82 ns is permissible. This limited bus contention will not cause
any damage to Port O drivers.
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SAB 8051A/8031A Ext. Temp

AC Characteristics for T40/110 (Continued)

Ve = 8V £10%; Vgg = OV; Ta = - 40to +110°C
(C for Port 0, ALE and PSEN Outputs = 100 pF; C_ for all other Qutputs = 80 pF)

External Data Memory Characteristics

=
Limit Values
Parameter Symbol 10 MHz Clock 1 /tCLCLv:rI:.Z':Aglzo::: 10 MHz Unit
Min Max Min Max

RD Pulse Width tRLAH 500 6tc oL — 100 ns
WR Pulse Width twiLwH 500 6tcLcL — 100 ns
Address Hold After ALE tLLAX2 165 2tcLcL — 35 ns
RD to Valid Data In tRLDV 335 5tcLoL — 165 ns
Data Hold After RD tRHDX 0 0 ns
Data Float After RD tRHDZ 130 2tcLoL — 70 ns
ALE to Valid Data In Loy 650 8tccL — 150 | ns
Address to Valid Data In tavov 735 S9tcLcL — 165 ns
ALE to WR or RD twe 250 350 3tcLcL — 50 gL + 50 ns
Address to WR or RD tAvwL 270 41c oL — 130 ns
WR or RD High to ALE High | twHLH 60 140 toLoL — 40 focLoL + 40 ns

FData Valid to WR Transition | tquwx 50 tcLeL — 50 ns
Data Setup Before WR tauwH 550 7 tcLoL — 50 ns
Data Hold After WR twHOX 50 tcLeL — 50 ns
Address Float After RD tRLAZ 0 0 ns

NOTE:

*Interfacing the SAB 8051A to devices with float times up to 92 ns is permissible. This limited bus contention will not cause
any damage to Port O drivers.

External Clock Drive XTAL2

Limit Values
Variable Clock
Parameter Symbol Freq. = 1.2 MHz to 12 MHz (T40/85) Unit
Freq. = 1.2 MHz to 10 MHz (T40/110)
Min Max
Oscillator Period $38j?$0 tcLoL E:%g 833.3 ns
High Time tcHex 20 toLcL—-teLex ns
Low Time toLex 20 toLcL—tcHex ns
Rise Time tcLeH 20 ns
Fall Time tcHoL 20 ns
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SAB 8051A/8031A Ext. Temp

Waveforms: Refer to SAB 8051A/8031A Data Sheet

Ordering Information

Type

Description

SAB 8051A-12-P-T40/85

SAB 8051A-10-P-T40/110
SAB 8031A-12-P-T40/85
SAB 8031A-10-P-T40/110

8-Bit Single-Chip-Microcomputer

with Mask-Programmable ROM (Plastic)
With Mask-Programmable ROM (Plastic)
For External Memory (Plastic)
For External Memory (Plastic)
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