SIEMENS Device Specifications

Absolute Maximum Ratings

Ambient temnperature under bias (74) «o.oooovvvcereriieiiiie e —-40to+ 85°C
Storage temMPErature (Tgr). ve v vveiviieeiees e ererae e aste e e eesv et eaees —-65to+150°C
Voltage on V¢ pins with respect to ground (Fsg) -ooveveverinviincciinieen. -05Vto65V
Voltage on any pin with respect to ground (Fsg) ccoovvvvveriiniiiiiciceee -05Vto Ve +05V
Input currert on any pin during overload condition ..........c..ccccveeiivveenene. —-10mAto + 10 mA
Absolute sum of all input currents during overload condition .................... [ 100 mA |

Power disSiPation. ...t e 8D

Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent
damage of the device. This is a stress rating only and functional operation of the device at
these or any other conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for longer
periods may affect device reliability. During overload conditions (Vi > Ve or Viy < Vgs) the
Voitage on V¢ pins with respect to ground (Vss) must not exceed the values defined by the
absolute maximum ratings.
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SIEMENS

Device Specifications

DC Characteristics

Ve =5V + 10 %, =15 %; Vs = 0 V;

T,=0Cto70°C

for the SAB-C501

T,=-40Cto85°C for the SAF-C501
Parameter AuiSyﬂol ~ Limit Values Unit | Test Condition
min. max.
Input low voltage (except EA, | ¥, -05 02V-01|V |-
RESET) - -
Input low valtage (EA) Vi -05 02Ve-03 |V |-
Input low voltage (RESET) Vi -05 i 02V +01:V -
Input high voltage (except Vi 02 Ve +0.9 | Ve +05 \ -
XTAL1, EA, RESET)
Input high voltage to XTAL1 | V., 0.7 Ve Vee + Q.S \
Input high voltage to EA, Vito 0.6 Vg Vee +0.5 Voo -
RESET
Output low voltage Vo - 0.45 Vv loo =16 A"
(ports 1, 2, 3)
Output low voltage Vo - 0.45 \ Io.=3.2mA"
(port 0, ALE, PSEN)
Qutput high voltage Vou 2.4 - \ 1o, = — 80 pA,
(ports 1, 2, 3) 0.9 Ve - Ion=—10 pA
Output high voltage Vors 24 - A Ion=—800 pA?,
(port 0 in external bus mode, 0.8 Ve - lon=—80 pA?2
ALE, PSEN)
Logic 0 input current Iy -10 -50 uA | V=045V
(ports 1, 2, 3)
Logical 1-to-0 fransition Iy -85 — 650 A | V=2V
current (ports 1, 2, 3)
Input leakage current 1y - +1 pA 1045 < V< Ve
(port 0, EA)
Pin capacitance Co - 10 pF | fc=1MHz,
s - Th=25C
Power supply current:
Active mode, 12 MHz" | /.. - 21 mA | V=5V,
Idle mode, 12 MHz " Ieo - 4.8 mA | Vee=5V,9
Active mode, 20 MHz" | /i, - 311 mA | V=5V,
Idle mode, 20 MHz " Ios - 7.0 mA | V=5V,
Active mode, 40 MHz? | /., - 56.5 mA | Vee=5V,4
Idle mode, 40 MHz I, } - 12.5 mA [ Vy=5V,%
Power Down Mode Ip, - 50 pA | Vee=2...55V3
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SIEMENS Device Specifications

2)

3

5)

Capacitive loading on ports 0 and 2 may cause spurious noise pulses to be superimposed on the V. of ALE
and port 3. The noise is due to external bus capacitance discharging into the port 0 and port 2 pins when these
pins make 1-to-0 transitions during bus operation. In the worst case (capacitive loading > 100 pF), the noise
pulse on ALE line may exceed 0.8 V. In such cases it may be desirable to qualify ALE with a schmitt-trigger,
or use an address latch with a schmitt-trigger strobe input.

Capacitive loading on ports 0 and 2 may cause the ¥, on ALE and PSEN to momentarity fall bellow the
0.9 V¢ specification when the address lines are stabilizing.

Ipp (Power Down Mode) is measured under following conditions:
EA = Port0 = Ve; RESET = I,g; XTAL2 = N.C.; XTAL1 = Vg all other pins are disconnected.

Icc (active mode) is measured with:

XTAL1 driven with 1o cu, touc, =5 NS, Vi = Vs + 0.5V, V= Ve = 0.5 V; XTAL2 = N.C.;

EA = Port0 = RESET= F; all other pins are disconnected. /. would be slightly higher if a crystal oscillator is
used (appr. 1 mA).

Iec (Idle mode) is measured with all output pins disconnected and with all peripherals disabled;
XTALT driven with t,c, fonsL = 5 ns, Vi = Ves + 0.5V, ¥y = Voo — 0.5 V; XTAL2 = N.C;

RESET = EA = Vgg; Port0 = I,; all other pins are disconnected;

Ioe max @t other frequencies is given by:
active mode: /oo = 1.27 X fouc + 5.73
idle mode: Ioc = 0.28 X fose + 1.45
where fosc is the oscillator frequency in MHz. /. values are given in mA and measured at Vo =5 V.
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SIEMENS Device Specifications

AC Characteristics for SAB-C501-LN / C501-RN
Vee =5V +10%, —15%; Vg =0V

7,=0Cto70°C for the SAB-C501
To=—40°Cto85°C for the SAF-C501

(C for port 0, ALE and PSEN outputs = 100 pF; C, for all other outputs = 80 pF)

Program Memory Characteristics

Parameter - 7Sy’mbol‘ LTmﬁalues o Unit
|

‘" 12MHz Variable Clock
(lack V... =35 MHz10 12 MHz |

) i —
' M ._"_—_"L"! = ;
— '
b

I' 1
L |




SIEMENS

AC Characteristics for SAB-C501-L / C501-1R

External Data Memory Characteristics

Parameter |Symbol|

N T.;mlt Vaihes

Device Specifications

unit

12 MHz *T ~ Variable Clock |
Clock 1/tcLCL = 3.5 MHz to 12 MHz
(min. [max. h N

Fopssowdn w90 [~ w100 |- [
WR pulse W|dth fwiwh 400 |- 6lcc.—100 |- ns
Addressholdater ALE a0 |- o5 |- s
RD to to valid data in “talov - | S5t — 165 | ns
Datahold after RD  fmox 0 - ins
Data foatater AD [ iwer = (o -70 Ins
ALE to vahd data in fiov L— 8fc c. — 150 ns
Addresstovaliddatain | fwoy - 5 - |9 - 165
ALEOWRorRD oo —50 |8l +50 |ns
Address validto WRor RD 'ty Ao -130 — ns
WAoo O AENG s e 80 [l 40
Data valid to WR transmon | favwx lotel = 50 -
Dat; s;u;;;gore WR [OW;H 7tCLCL 7150 -
Data h&aw‘?erinﬁ ] rW;QX W forol — 50 |-
Address float after RD oz - e
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SIEMENS Device Specifications

External Clock Drive

Parameter o uSymboI ; Limit Values Unit
Variable Clock
Freq. = 3.5 MHz to 12 MHz
min. ‘! max.
Oscillator period ltoo |833 © 2857 " ns
High time o ;CHCX 20 o Telol — foiex ns
[ow time - 7;ch 20 tforor — torex ns
Rise time o 470LCH - 20 ns
Fall time » - ,Z.m - N 20 ns
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AC Characteristics for SAB-C501-L20 / C501-1R20
Vee =5V +10%,~15%; Vss=0V

T,=0Cto70°C for the SAB-C501
To=—40Cto85°C forthe SAF-C501

(C, for port 0, ALE and PSEN outputs = 100 pF; C_for all other outputs = 80 pF)

Program Memory Characteristics

Parameter | Symbol|  LimitValues | Unit

20 MHz Variable Clock |

Clock 1/tcm = 3.5 MHz to 20 MHz

min.w?akﬂm\ [ max. B

ALE pulse wrdth ; B Jte |60 |- 2tm—4o I- |ns B
Address setup to ALE taviL 20 - [CLCL 30 - ns
Addressholdatter ALE 1 |20 |~ lie-30 |- ns
ALE low to valid ”Etrlrl 7! 7 :Z“"_ %i“ 100 - #ﬂ&;wiis;
ALE to PSEN e 25 |- toroL — 25 - ns
PSEN pulse width ~ foien | B -3 |- o
PSENtovalidinstrin |ty - Bl —75 |ns
Input lﬁgm}mﬁn_h&igfrter PSEN TE; 0 - - ‘ns
Input mstru(,tlon float after PSEN +t,p;;’ ! - too— 10 ns¥
Address valid after PSEN toxay foro - 3 - ns¥
Asdross ovaldnst |y - [fe-e0

Addressfloatto PSEN .t 0 |- o |- '

*) Interfacing the SAB-C501 ta devices with float times up to 45 ns is permissible. This limited bus contention will
not cause any damage to port 0 Drivers.
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SIEMENS

AC Characteristics for SAB-C501-L20 / C501-1R20

Device Specifications

External Data Memory Characteristics

T

Parameter Eymbol 7 Limit Values Unit
20 MHz Variable Clock
Clock 1/tecL = 3.5 MHz to 20 MHz |
min. | max. | min. max.
RD pulse width e |200 |- [Blge-100 |- Ins
WR pulse width w1200 |- Blce — 100 | — ns
Address hold after ALE fhwe 120 |-  |tae—30 |- 'ns
RD to valid data in I P P FY-" S B Sl —95 . ns
Data hold after RD | o 0 - 0 - ns
Data float after RD e - 76 - 2qcL — 24 ns
ALE to valid data in ey |- 250 |- 8fcic — 150 | ns
Addresstovaliddatain | fawoy |- 285 |- Ao~ 165 | ns
ALE to WR or RD w1100 200 |31 ~50  |3tgc + 50 Fsm -
Address validto WRor RD | faum 70 - 4o — 130 |- 1 ns
WRor RD highto ALE high | fwn |20 |80 | e ~ 30 fec +30  ns
Data valid to WA transition | tqewx |5 |- loo—45 |- T s
Data setup before WR - ‘t;)\r;,\,; - 200 |- 7r;CL -150 |- ns
Data hold after WR 77 ,ZW”OX 10 - zC;LZ;}O" - n;;
Address float after RD R _O - 0 ns
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SIEMENS Device Specifications

External Clock Drive
Parameter'— S gmt;ol ‘7 - Gn?f\/alues - | Unit
‘ Variable Clock
Freq. = 3.5 MHz to 20 MHz
Oscilatorperiod  [ta |50 |z8s.
High time ) ~ lowox
Low time
Rise time
Fall time
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SIEMENS Device Specifications

AC Characteristics for SAB-C501-L40 / C501-1R40

Advance Information
Voe =5V +10%, —15%; Ves=0V

T7,=0Cto70°C for the SAB-C501
Ta=—40°Cto85°C forthe SAF-C501

(C, for port 0, ALE and PSEN outputs = 100 pF; C_ for all other outputs = 80 pF)

Program Memoaory Characteristics

Parameter o W‘*Symbol Limit Values Unit

40 MHz Variable Clock

Clock 1/tg o = 3.5 MHz to 40 MHz

min. | max. | min. max. |

ALE pulse width o tLHLﬁL& 35 - 2tcc—15 - ns
Address setup to ALE - “tML 10 - tCLC:15 - ns
Address hold after ALE  |tum (10 |-  ltge-15 |- ns
ALE lowtovalidinstrin  |w |~ |85 |- |4tco—45 |ns
ALE to PSEN Tl 10 = a1 |- " Ths
PSEN pulse width T e |80 |- [3roio-15 |- ns
PSEN to valid instr in PRV S PR 3icio—50  ns
Input instruction hold after PSEN . 0 - 0 - s
Input instruction float after PSEN P - 15 |- teLo— 10 ns
Address valid after PSEN  fpuay” 20 |- toLoL— 5 - ns
Address to valid instrin Vr;mv - 65 - 5 tCLCVL:é(VJW ns
Address floatto PSEN ~ |tas. -5 -  |-5 - ns

*) Interfacing the SAB-C501 to devices with float times up to 20ns is permissible. This limited bus contention will
not cause any damage to port O Drivers
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Device Specifications

AC Characteristics for SAB-C501-L40 / C501-1R40 (cont'd)

Advance Information

External Data Memory Characteristics

Earameter - Eymbol Limit Values Unit

40 MHz Variable Clock

Clock 1tere, = 3.5 MHz to 40 MHz

_Lmin. 1;5)( ;i_n. max.

RDpusewidth  |fmee  |120 |—  |615q=30 |- ns
WR pulse width fww 120 |—  |6foo-30 |- 'ns
Address hold after ALE e |10 |- 215 |- s
Bowsmnn wn |- |5 - [sea-w |m
Data hold after RD - 0 - ns
Datafioat after BD I 210c-12 |ns
ALE tovalid datain 150 |- 81tcici—50 |ns
Addresstovaliddatain (150 = [9ic=75 |ns
ALEtoWRorRD 90 |3cio—15 |3 feLcit 15
pares vl o WRor D T T
WR or RD high to ALE high 40 |oio- 15 toLoL+ 15 ns
Data valid to WR transiton - e-20 |- ns
Datasetup before WR = 750 - lns
Data hold after wR —‘-’_DCLCL“ 20 - ns
Address float after RD 0 - 0 ns
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Advance Information

External Clock Drive

5;rameter7A VSymboI ~ Limit values Unit
Variable Clock T
Freq. = 3.5 MHz to 40 MHz
min. max.
Oscillator perioc - AtCLCL 25 » 285.7 o ns
High time e (10 e —tae ns
Low time - 70 cx ; 10 o forel — tonex ' ns
ARise time o *{é:l CH - 10 ) ns
Falltme - *lc..ci - Tio ns
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- T -
i
ALE ] J /_—\__
= - '! "*” Topy ——>
- |
-~ -

"‘ fPle

PSEN \
‘ oy =
| o T = ez 1T
’ = Foxx ‘
\ 4
PortQ H AQ-A7 I Instr.IN AO-A7 H
- Ty —— =
Port2 x A8-A15 x AB-A15
I
- . MCTO0096 !
Figure 1

Program Memory Read Cycle
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SIEMENS

— w1

ALE / \
S \
PSEN / \ /

=~ fuow \

==t e fggy
/
*/ Rwov = ‘
™ faiL “* i = ooz [~
, fiaxa =
- IRLAZ RHDX
{ AC-A7 from \ ] AD- A7 Instr.
Port0 >"§ Ri_or DPL j—{ Dale N from PCL N
= Ry - :
-~ = oy — —— =
Port2 P2.0-P2.7 or AB-A15 from DPH )(; AB-A15 from PCH i

MCT00097

Figure 2
Data Memory Read Cycle
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== h [=—
ALE / \
PSEN / \
=~ st e
— 4
WR /
el v
- TR o - ‘«fWHOX
-~ f Ly =
"k ~— Tovwm —
{ AD-A7 from XX AQ-AT7
Port0 :)"iLra or DPL Data OUT from PCL InstrIN
- haw — =
Port2 )ﬂ P2.0-P2.7 or AB~A15 from DPH X A8-A15 from PCH
MCT00098

Figure 3
Data Memory Write Cycle
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Device Specifications

ROM Verification Characteristics for SAB-C501-1R

ROM Verification Mode 1

Parameter

:‘\c?dress t‘o'valid data

EN\ABLE to valicl data

Data float after ENABLE
Oscillator frequency

P1.0~-P1.7
P2.0-P2.4

Port0

P2.7
ENABLE

Figure 4
ROM Verification Mode 1

Semiconductor Group

Address: P1.
P2.
Data: PO,

Symbol Limit Values Unit
‘min. [ max. ‘
oy 48tccL - |ns
eLov 48fcic1 ns
e 1O | 481600 ~ fns
o w |4 s MHz

. T

——-{ Data QUT

4
< B0z

MCTCO048

0-P1.7=AC-A7
0-P2 4=A8-A12
0-P0.7=D0-D7

Inputs: P2.5-P2.6, PSEN=}
ALE, EA= Vi
RESET = Wy,
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Vee=0.5v
e 0.2V +0.9

/ Test Points

#0.2V-0.1

0.45v
MCT00039

| AC Inputs during testing are driven at Ve — 0.5 V for a logic 1" and 0.45 V for a logic ‘0. Timing
‘{measurements are made at ¥,,,.,, for a logic ‘1’ and ¥\ ., for a logic ‘0’.

S —— N

Figure 5
AC Testing: Input, Output Waveforms

—

~._Timing Reference ,,//\
Points

~_
\
Vo +0.1V

MCT00038

VLo(m -0.1v

| For timing purposes a port pin is no longer floating when a 100 mV change from load voltage
occurs and begins to float when a 1060 mV change from the loaded Vo, / ¥, level occurs.

oo/ Ion = +20 mA.

Figure 6
AC Testing: Float Waveforms

0.45v

—7l L_fcm e T — MCT00033

CHCL f CLCH

S - -
Figure 7

External Clock Cycle
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N.C.
~—| |———T~ XTAL2 ‘C—*fﬁﬁv{ XTAL2
! P-LCC-44/Pin 20 P-LCC-44/Pin 20
j_ P-DIP-40/Pin 18 P-DiP-40/Pin 18
3.5-20 MHz L3
Lﬂ——eﬂf XTALT I XTALI
P-LCC-44/Pin 21 External Oscillator P-LCC—44/Pin 21
P-DIF~40/Pin 19 Signal P-DIP-40/Pin 19
C = 30pF +10pF Heso1 78k
(incl. stray capacitance)
Crystal Oscillator Mode Driving from External Source

- - ‘

Figure 8
Recommended Oscillator Circuits
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