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M80C51BH/M80C31BH

CMOS SINGLE-CHIP 8-BIT MICROCOMPUTER
Military

M80C31BH/51BH

g M3oC3tBH—Control Oriented CPU with
RAM and 1/O

M80C51BH—AR M8OC31BH with
Factory Mask-Programmable ROM

power Control Modes
128 x 8-Bit RAM
32 Programmable /O Lines

64K Program Memory Space
High Performance CHMOS Process

Boolean Processor

Programmable Serial Port

]
]
E
¥ 5 interrupt Sources
|
# 64K Data Memory Space
|

Two 16-Bit Timer/Counters l:ﬂ_:g;?éyt'ge?ﬁ)g;?éu? C?ange.
Availabie in 40-Pin CERDIP, 44-Pin

Leadless Chip Carrier, 44-Pin Gullwing

and 44-Pin J-Lead Packages

The MCSE-51 CHMOS products are fabricated on Inlel’s CHMOS Il process and are {unctionally compalible
with the standard MCS-51 HMOS and EPROM products. CHMOS 1l is & technotogy which combines the high
speed and density characteristics of HMOS with the low power altributes of CHMOS. This combinalion ex-
pands the eftectiveness of the powerful MCS-51 arclitecture and instruction sel.

Like the MCS-51 HMOS versions, the MCS-51 CHMOS products have the tollowing features: 4K byle of ROM
{MBOC51BH only); 128 byles of RAM: 32 170 lines; two 16-bit imer/counters; & five-source two-level interrupt
stiuclure; a full duplex serial port; and on-chip oscillator and clock circuitry. in addition, the MCS-51 CHMOS
products have two software selectable moties of reduced activity for further power reduction—Iidie and Power
Down.

The Idle mode freezes the CPU while allowing the RAM, timer/counters serial port and interrupt system 1o
continue functioning. The Power Down mode saves the RAM contents but freezes the oscillator, causing all
other chip functions 1o be inoperative.
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Figure 1. Biock Diagram

* For complete Rochester ordering guide, please refer to page 2 *

Rochester Electroni i 1
ctronics guarantees performance of its semiconductor products to the original OEM specifications. “Typical” values are for reference purposes

only. Certain minimum or maximum ratin
) gs may be based on product characterizati 1 ] 1 i
e ot o malke changes wihout futhe motioe fo amy. spoetioation horem jon, design, simulation, or sample testing. Rochester Electronics reserves
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M80C31BH/51BH

Rochester Ordering Guide

Rochester Part Number OCM Part Number Package Temperature
MC80C31BH MC80C31BH DIP-40 -55° to +125°C
MD80C31BH MD80C31BH DIP-40 -55° to +125°C
MR80C31BH MR80C31BH LLCC-44 -55° to +125°C
MT80C31BH MT80C31BH LDCC-44 -55° to +125°C
MZ80C31BH MZ80C31BH QFP-44 -55° to +125°C
MD80C51BH MD80C51BH DIP-40 -55° to +125°C
MR80C51BH MR80C51BH LLCC-44 -55° to +125°C
MT80C51BH MT80C51BH LDCC-44 -55° to +125°C
MZ80C51BH MZ80C51BH QFP-44 -55° to +125°C
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M80C31BH/51BH

ABSOLUTE MAXIMUM RATINGS*

Case Temperature Under Bias.., —55°C o +125°C

NOTICE: This is a production data sheet, The specifi.
cations are subject to change without notice.

*WARNING: Stressing the device beyond the "Absolute

Storage Temperature .......... —-65°Cto +150°C  pfaximum Ralings® may cavse permanent damage.
Voltage on Any Pinto Vsg . ...~ 0.5V ta Vgg +0.5v These are siress ralings only. Operation beyond the
“Operating Conditions™ is not recommended and ex-
Voltage on Vg 10Vsg -ovveveeeen —0.5Vto +6.5V tended exposure beyond the *“Operating Conditions™
Power Dissipation .....ooeiveeiiiiiiiaan 200 mW may affect device reliability.
Operating Conditions
Syrahol Dascription Min fhax Units
Tc Case Temperature (instant On) —55 +125 °C
Vie Digitat Supply Voltage 40 6.0 A
tosc Oscillator Frequency a5 12 MHz
D.C. CHARACTERISTICS (Over Specitied Operating Conditions)
Symbol Parameter Min ' Max Units Comments
ViL Input Low Vollage ~0.5 0.2Vgg — 0251 V
(Except EA)
ViLi Input Low Voltage (EA) —-05 0.2Vgee — 045
ViH Input High Voltage 02Veo +11} Voo + 05 v
(Except XTALY, RST)
Vit Input High Voltage 0.7Vgg + 0.2 Voo + 05 v
(XTAL1, RST)
VoL  |Cutput Low Voltage 045 V |loL = 1.6 mA (Note 1}
* (Forts 1, 2, 3)
Vou Cutput Low Voltage 045 V oL = 3.2mA {Note 1}
(Port 0, ALE, PSEN}
Vo Output High Voltage 24 V |lpg= —B0pA, Vg = 5V £10%
(Ports 1,2, 3) 0.75 Vo V |loy = —25pA
09 Vee V oy = —10pA
Vous  [Output High Voltage 24 V gy = — 400 pA, Voo = 5V £10%
(Port 0in External Bus 0.7 les = — 150 A
Mode, ALE, PSEN) 75Veo V_low a
08 Ve V |igy = —40 uA (Note 2)
I Logical 0 nput Current —75 ph [Vip = 045V
(Ports 1,2, 3}
I Logical 1 to 0 Transition - 750 HA Vg = 2V
Cutrent {Ports €, 2, 3) .
11 input Leakage Current 10 pA {045 <Vip<Vge
{Port 0, EA)
RRST |Reset Pulldown Resistor 50 150 K{l )
CIO Pin Capacitance 10 pF iTestFreq = 1 MHz, Tg = 25°C
PO Power Down Current 75 pA Voo = 2Vio BV (Note )

*Sec “Notes” on next page.
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M80C31BH/51BH

MAXIMUM lge {mA)

Operating (Note 3) Idle (Note 4)

Freq. Voo 4V 5V 6V 4V 5V 6V
3.5 MHz 4.3 5.7 7.5 1.1 1.6 22
8.0 MHz 8.3 11 14 1.8 27 37
12 MHz i2 16 20 2.5 3.7 5

NOTES:

1. Capacitive loading on Ports  and 2 may cause spurious noise putses to be superimposed on the Vous of ALE and Ports

1 and 3. The noise Is due to extemal bus capacitance dischazging into the Port 0 and Port 2 pins when these ping make 1-
to-0 transitions during bus operations, In the worst cases {capacitive loading > 100 pf), the noise pulse on the ALE line may

exceed 0.8Y. In such cases it may be desirable 1o qualify ALE with a Schmitt Trigger, or use an address latch with a Schmitt
Trigger STROBE input

2. Capacitive Ioading on Ports 0 and 2 may cause the Vou on ALE and PSEN to momentarily fall before the 0.9 Voo
specification when the address bits are stabilizing. :

3. loe is measured with alf output pins disconnected; XTALT driven with TCLCH, TGHGL = 6 ns, V= Vgg + 0.5V,
Vig = Vg — 0.5V; XTALZ NG; TA = RST = Port 0 = Voo koo would be slightly higher if a erystal ascillator is used (see
Figure 6).

4. idle 1o is measured with all output pins disconnected; XTAL1 driven with TCLCH, TCHCL = 5 ns, Vy, = Vgs 0.5,
Vi = Voo — 05V; XTAL2 N.C; Port 0 = Vs EA = RST = Vs (see Figure 6), y
5, Powet Down o is measured with all output pins disconnected; XTALT = Vgg; XTAL2 N.C.; Port 0 = Vi EA = AST =
“Weg {see Figure 8). .
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M80C31BH/51BH

A.C. CHARACTERISTICS (Over Specified Operating Conditions)

Capacitance for Port 0, ALE, and PSEN = 100 pF, Load Capacitance for All Other Cutputs = 80 pF

EXTERNAL PROGRAM AND DATA MEMORY CHARACTERISTICS

Specification Number 80C31/51-M (I) REV B

Symibol Parameter 12 MHz Osc Variable Osciitator Units
Min Max Min Max
1/TCLCL | Osdillator Frequency 35 i2 MHz
TLHLL, ALE Puise Width 127 2TCLCL—40 ns
TAVLL Address Valid to ALE Low 28 TCLCL—55 ns
TLLAX Address Hold After ALE Low 48 TCLCL—-35 ns
TLLIV ALE Low o Valid Instr in 223 4TCLCL~ 110 ns
TLLPL ALE Low to PSEN Low 43 TCLCL—40 ns
TPLPH FSEN Putse Width 205 3TCLCL—45 ns
TPLIV PSEN Low to Valid Instr In 135 3TCLCL—115 | ns
TPXIX Inout instr Hold After PSEN 0 0 ns
TPXiZ Input Instr Float After FSEN 58 TCLCL—-25 ns
TAVIV Address to Valid Instr in 302 STCLCL 115 ns
TPLAZ PSEN Low to Address Float 10 10 ns
TRLRH RO Pulse Width 400 6TCLCL—10¢ ns
TWiWH WR Pulse Width 400 6TCLCL—-100 ns
TRLDV RD Low to Valid Data In 242 5TCLCL—-175 ns
TRHDX Data Hold After Ri3 0 0 ns
TRHDZ Data Float After BD 97 2TCLCL—70 ns
TLLRV ALE Low to Valid Data in 507 8TCLCL~180 ns
TAVDV Address to Valid Data In §75 9TCLCL—175 ns
TLLWL ALE Low to BD or WR Low 200 300 3TCLCL—-50 3TCLCL+50 ns
TAVWL Address to RD or WH Low 203 4TCLCL—130 ns
TAVWX | Dala Valid to WR Transition 23 TCLCL—60 ns
TWHQX Data Hold Atter WR 33 TCLCL~50 ns
TRLAZ FD Low to Address Float 0 0 ns
TWHLH | RDor WR Highto ALE High” | 43 123 TCLCL—40 TCLCL +40 ns
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M80C31BH/51BH

EXTERNAL DATA MEMORY READ CYCLE

ALE  / \ 1 \ /
[re-st-TWHLH

PSEN \ ,
-/ Loy ;

i
TLEWL TRLRH

ROy v, - ) /
lt— TLLAY, ——— *‘:&RLIA[%V—-* TRHDX -+ TRHDZ
PORTO  »& AC-A7 FROM Ri OR DPL DATA IN X A0-AT FROM PCLY—(INSTR IN
TAVWIL |
TAVOV
PORT2 P2.0~P2.7 OR AB-AIS FROM DPH X - AB-A15 FROM PCH

EXTERNAL PROGRAM MEMQRY READ CYCLE

TLHLL —+1 : ‘
ALE /I \ /—_——_—\—__/—
TLLPL f—— TPLPH
= TAVLL —{+—TLUV —f
PSEN / \ Lz T SN I
- TeLAz
A

TLLAX TPXIX

PORT O INSTRIN }-4  AQ—A7 —& INSTRIN P> A0-a7  »— INSTRIN »—
TAVIV

poRT 2 S50 W ADDRESS AB— A15 X ADDRESS AB=A15 /" .7
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M80C31BH/51BH

EXTERNAL DATA MEMORY WRITE CYCLE

ALE / N\

‘{TWHLH

ﬁ"s'ﬁ?{_/

N/

CLEAR-RI

TLLWL TWLWH
Wi by
wof TAVLL [a— v /;
-*——TLU\X——ir——-» - pe-TWHOX
FE-RF -
PORTU:)—{ Frou B ok 0Pl 4 DATA OUT K X ao-a7 FrROM PCL INSTR tN
TAVWL.
PORT 2 X P2.0-P2.7 OR AB-A15 FROM DPH X AB-A15 FROM PCH
SHIFT REGISTER MODE TIMING WAVEFORMS
NsTRUCTIONI ¢ I 1 1 2 | ¥ | 4 { 5 t & ¢ 7 4 & |
e LML AN NN anannnrrd
e THLXL—
CLOCK | e O . Y O R I R B
(TavKH ”‘.TXHQx !
OUTPUT DATA A D D 4 A T . D O 4
{
J A erxwx s
WRITE TO SBUF TXHDvr

(NPUT DATA Qraue)__ X Xvaso) Xvaug VAo VAN | KVARX XYALD)

JSETRI

r
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M80C31BH/51BH

Specification Number 80C31/51-M (I) REV B

CLOCK WAVEFORMS

INTERMAL | staTex | sTates | stares | statet | statez | svates ‘ STATE 4 ] STATE ]
CLOGK pidlealeilpzlplpaletdiozimioimioderlozdplp
XTAL 2

ALE rm]_._.___._..

THESE SIGHALS ARE ROT
ACTIVATED DURING THE
EXTERNAL PROGRAM MEMOQRY FETCH EXECUTION OF A MOVX INSTRUCTION

FEEN
ADO-T CATA PCL OUT DATA scL ouT | foaral __{reLout ]
TAMPLED SAMPLED SAMPLED
FLOAT | [——rioar—
AB1S ] mocaTES ADORESS TRANSIONS | I
HEAD GYCLE
o | f
- PCL OUT (IF PROGRAM
MEMORY 15 EXTERNAL}
ADS-T DPLOR DATA
RIOUT - SAMPLED y
l FLOAT gt}
MBS e ] | I
WRITE CYCLE
WR L : | pcLouT Even IF prOGRAM

MEMKORY IS INTERNAL}

ADO-T i DPLOR 8 l
our :
|a————pava GuT ‘
: £CL QUT (% PROGRAM

As-15 -_.....___l_——.—-——j MEMORY IS EXTEANAL)Y

PORT OPERATION )
MOV PORT, SRC OLD DATA | NEW DATA

MOV DEST; P1

(INCLUDES MY0, INT1, 70, TH) "_ﬂ* _53-_-'_
, P1 PIN SAMPLED L

SERIAL PORT

PORT SHIFT CLOCK ; PiN SAMPLED |

™o [ i | |
(MODE 0} \.RXD SAMPLED RXD SAMPLED —/

NOTE: .

This diagram indicates when signals are clocked intema]ly The time it takes the signals to propagate to the pins, howev-
er, ranges from 25 to 125 ns. This propagation delay is dependent on variables such as temperatuse and pin loading.
Propagation also varies from output to output and component to component.
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M80C31BH/51BH

EXTERNAL CLOCK DRIVE

Symbol Parameter Min Max Units
1/TCLCL COscillator Frequency 35 i2 MHz
TCHCX High Time 20 ns
TCOLCX Low Time 20 ns
TCLCH Rise Time 20 ns
TCHCL Fall Time 20 ns

SERIAL PORT TIMING—SHIFT REGISTER MODE (Over Specified Operating Conditions)

Symbol Parameter 12 MHz Osc Variable Oscillator Units
Min Max Min Max

TXLXL | Serial Port Clock Cycle Time 1.0 12TCLCL Ks

TQVXH | Output Data Setup to Clock Rising Edge 700 10TCLCL~133 ns

TXHQX § Output Data Hold After Clock Rising Edge| 50 27CLCL—117 ns

TXHDX | input Data Hold After Clock RisingEdge | . O 0 ns

TXHDV | Clock Rising Edge to Input Data Valid 700 i0TCLCL—133! ns

EXTERNAL CLOCK DRIVE WAVEFORMS

Vog—085 ——masg
ce 7 aTVco \ /
045V G2 Vgoe—-0.a ¥ X

TCLEX | TCLCH
TCHCL} TC?CL {
A.C. TESTING: INPUT/QUTPUT WAVEFORMS FLOAT WAVEFORM

Yoo—05 ; Vioap+0.1y Von-01v
:>< 03 Vgg+ee >C Vioan FIMING REFERENCE oH
. PONNTS
92 Veg—0.1 Vioap-0.1 ¥ Vo401V
045V cC LOAD oL

For timing purposes & port pin & no longer floating when a

AC Inputs during testing &ra driven al Veg —0.5 for a Logic 100 mV change from load voltage occurs, and begins 1o float
1" and 0.45V for & Logic “07, Tunlng moasumiments are when a 100 mV change from the leaded Vou/VoL lavet oc-
mada at Vi min. for a Logic 1" and Vi max. for a togic owrs, koL lon = 120 mA

"0

Serial Port Timing is tested functionally only,
but guaranteed to specified limits.

Rochester Electronics guarantees performance of its semiconductor products to the original OEM specifications. “Typical” values are for reference purposes

only. ‘Certain minimum or maximum ratings may be based on product characterization, design, simulation, or sample testing. Rochester Electronics reserves
the right to make changes without further notice to any specification herein.
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