










Philips Semiconductors Microcontroller Products Product specification 

Single-chip 8-bit microcontroller 8031 AH/8051 AH 

AC ELECTRICAL CHARACTERISTICS 

Tamb = 0°C to +70°C or--40°C to +85°C, Vee= 5V ±20%, Vss = OV 1 • 2

12MHzCLOCK VARIABLE CLOCK 

SYMBOL FIGURE PARAMETER MIN MAX MIN MAX UNIT 

1AcLCL Oscillator frequency: Speed Versions 

SCN8051/31 C 3.5 12 ' MHz 

MA88051/31 -2 3.5 12 ; MHz 

MAF8051/31 -2 3.5 12 MHz 

SCN8051/31 F 3.5 15 MHz 

fi..HLL 1 ALE pulse width 127 2tCLCL--40 ns 

�Vll 1 Address valid to ALE low 43 ta.eL--40 ns 

UAX 1 Address hold after ALE low 48 fcLCL-35 ns 

UIV 1 ALE low to valid instruction in 233 4fcLeL-100 ns 

UPL 1 ALE low to� low 58 ta.eL-25 ns 

tpLPH 1 � pulse width 215 3fcLCL-35 ns 

tpuv 1 � low to valid instruction In 125 3ta.eL-125 ns 

tpx1x 1 Input instruction hold after� 0 0 ns 

tpx1z 1 Input instruction float after � 63 ta.CL-20 ns 

tAVIV 1 Address to valid instruction in 302 5fcLCL-115 ns 

tpLAZ 1 � low to address float 20 20 ns 

tpXAV 1 PSrn to address valid 75 ta.CL -8 ns 

Data Memory 

lRLRH 2,3 RO pulse width 400 6fcLcL-100 ns 

tWLWH 2,3 WR pulse width 400 6fcLCL-100 ns 

lRLDV 2,3 RO low to valid data in 252 5fcLCL-165 ns 

lRHDX 2,3 Data hold after RO 0 0 ns 

lRHDZ 2,3 Data float after RO 97 2fcLCL-70 ns 

UDV 2,3 ALE low to valid data in 517 8tcLCL-150 ns 

�VDV 2,3 Address to valid data in 585 9fcLCL-165 ns 

UWL 2,3 ALE low to RO or WR low 200 300 3fcLcL-50 3fcLCL+50 ns 

tAVWL 2,3 Address valid to WR low or RO low 203 4fcLCL-130 ns 

tavwx 2,3 Data valid to WR transition 23 fcLCL-60 ns 

faVWH 2,3 Data valid to WR high 433 7fcLCL-150 ns 

twHQX •. 2,3 Data hold after WR 33 fcLCL-50 ns 

lRLAZ 2,3 RO low to address float 20 20 ns 

twHLH 2,3 RO or WR high to ALE high 43 123 fcLeL--40 fcLcL+40 ns 

External Clock 

tcHCX 5 High time 20 20 ns 

tcLcx 5 Low time 20 20 ns 

fcLCH 5 Rise time 20 20 ns 

tcHCL 5 Fall time 20 20 ns 

NOTES: 
1. Parameters are valid over operating temperature range unless otherwise specified.
2. Load capacitance for port O, ALE, and PSrn = 1 OOpF, load capacitance for all other outputs= SOpF.
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EXPLANATION OF THE AC SYMBOLS 
Each timing symbol has five characters. The 
first character is always 'f (= time). The other 
characters, depending on their positions, 
indicate the name of a signal or the logical 
status of that signal. The designations are: 
A - Address 
C - Clock 
D - Input data 
H - Logic level high 
I - Instruction (program memory contents) 
L - Logic level low, or ALE 
P-� 

PORTO 

PORT2 

a - Output data 
R - RU signal 
t - lime 
V - Valid 
W- WR signal
X - No longer a valid logic level
Z - Float

Product specification 

8031 AH/8051 AH 

Examples: tAVLL = lime for address valid to 
ALE low. 

N}-A.7 

\.uoL = lime for ALE low to 
�low. 

A&-A15 

Figure 1. External Program Memory Read Cycle 

ALE 

---tu.ov---•1
fu.WL --k---- �LR -----

RD---------+--------.. 

PORTO 

PORT2 

December 29, 1992 

AO-A7 
FROM RI OR DPL 

�HDZ 

A�A7 FROM PCL 

l,.vov
P2.CH'2.7 OR A8-A15 FROM DPH AO-A 15 FROM PCH 

Figure 2. External Data Memory Read Cycle 

1263 

INSTR IN 
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ALE 

PORTO 

PORT2 

INSTRUCTION 

ALE 

CLOCK 

OUTPUT DATA 

WRITE TO SBUF 

INPUT DATA 

'----+�-· 
CLEAR RI 

December 29, 1992 

0 

twHLH -

ta..L.WL------tWLwH---�

tavwx tWHQX 

DATA OUT NrA7 FROM PCl INSTR IN 

P2.0-P2.7 OR At,-A 15 FROM DPH AO-A 15 FROM PCH 

Figure 3. External Data Memory Write Cycle 

2 3 4 5 8 7 8 

tavxH HI txHQX I
, __ x __ x __ x_x __ x __ x __ x__/ 

txHOV H -+I r tXHox se:n 

SETRI 

Figure 4. Shift Register Mode Timing 
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fcHCL-

Figure 5. External Clock Drive 
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a.av 

0.45V --- --------- ,._ __ _ 

NOTE: 
AC inputs during testing are driven at 2.4V for a logic '1' and 0.45V for a logic '0'. 
Torning measurements are made at 2.av min for a logic '1' and a.av for a logic '0'. 

Figure 6. AC Testing Input/Output 

RST 

(NC)----i XTAL.2 

CLOCK SIGNAL XTAL1 

Figure 8. Ice Test Condition, Active Mode 
All other pins are disconnected 

I FLOAT ·1
2.4V 

>
2.aV 

::� a.av 
a.45V 

NOTE: 
For timing purposes, the float slate is defined as the point at which a PO pin 
sinks 2.411\A or sources 400µA at the voltage test levels. 

Figure 7. Float Waveform 

Vcc--0,5 • • • • ---... , a.1Vcc 
a.45V a.2vcc-o.1 

fcHCL-

---- fcLCL ----

Figure 9. Clock Signal Waveform for 
Ice Tests In Active and Idle Modes 

tcLCH = tcHCL = Sns 

2.4V 

a.45V 




