SIEMENS Device Specifications

10  Device Specifications

10.1 Absolute Maximum Ratings

Ambient temperature under bias (7) ....cocovvrereiieiinieiee s 0Cto+70°C
Storage temperature (Tgr) .. oottt sea e -65Cto+150C
Voltage on V¢ pins with respect to ground (Fgs) .ooocvvvervviiicniiciiiccnee -05VtoBbsV

Voltage on any pin with respect to ground (Vg ............ -05VtoVee+05YV

Input current on any pin during overload condition
Absolute sum of all input currents during overload condition ..o | 100 mA |

Power dissipation

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 < Vsg) the
Voltage on V¢ pins with respect to ground (Vss) must not exceed the values defined by the
absolute maximum ratings.
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10.2 DC Characteristics

Vee =5V + 10 %, — 15 %; Vs =0 V; TA=Oto+70°C

Parameter i Symbol
Input ibuoltage Vi
(except EA, RESET) ‘

Input low voltage (EA) Vi
Input low valtage (RESET) « Vi

ﬁbutrhlgrhﬁ\)oltage Vin
(except EA, RESET XTAL1)

Input high voltage to XTAL1 Vi
Input hlgh voltage to EA RESET l.Hz
Output low voltage

Ports 1, 2, 3 (except P1.2, P1.4) 'V
Port 0, ALE, PSEN Vour
P1.2/ P1.4 pull-down transistor | Ryss,,
resistance

Output high voltage \
Ports 1, 2, 3 Fou

Port 0 in ext. bus mode, ALE, ‘ Vo
PSEN

P1.2/P1.4 pull-up transistor Roson
resistance

Logic 0 input current n
{Ports 1, 2, 3)

Logical 1-to-0 transition current | /7,
(Ports1 2,3)

Maximum output low current per | /o
pin (Ports 0, 1, 2, 3)

Input leakage current ‘
Port 0 (if EA=Q), EA, | 1
P1.2,P1.3, Pt.5 as SSC inputs

Pin capacitance *!

N
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Limit Values
min. N max
-05 0.2 Vee

\ iy
'-05 0.2 Ve
« -03
-05 0.2 Vg
‘ +0.1
02Vee 'Foc+05
1+0.9
}LOJ Voo | Vec+05
|0.6 Voo | Foc+05
|— 0.45
c o
- "120
2.4 -
\ 09 Veo |-
2.4 -
0.9 Ve |-
\— 120
- 50
1—65 \— 50
-
-k
.
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Unit [Test Condmon

v

:

v
v -
Vo |l =16mA"
vl =32mAv
Q | Fy=045V
V| lon=—80 LA
Vo o= —10pA
V[ /oy =— 80O pA
\ V| /o =—80pA
Q  (Fou=09 Ve
{ HA V=045V
\ BA V=2V
mA i'OL <1V

]0.45 < Vi< Ve

fo=1MHz,
|Ta=25¢C
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Parameter ' ['Sym/bolw ~ LimitValues | Unit | Test Condition
min, ! max.
Power supply current:
SAB-C511/C511A/C513/C513A
Active mode, 8 MHz 8! ilec - | TBD mA | V=5V
|dle mode, 8 MHz® leo - ; TB8D mA | Vee=5V®
Power Down Mode Ieo |- 50 HA V=2 ...55V3
SAB-C513A-H ‘ (
Active mode, 8 MHz 8! lec - TBD mA | V=5V
Idle mode, 8 MHz® Toc - TBD MA  Fees5V5
Power Down Mode Too |- 50 WA | Vee=2 .55V
Notes:

't Capacitive loading on ports 0 and 2 may cause spurious noise pulses to be superimposed on the Vo 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 quality ALE with a schmitt-trigger,
or use an address latch with a schmitt-trigger strobe input.

2 Capacitive loading on ports 0 and 2 may cause the J',, on ALE and PSEN to momentarily fall beliow the 0.9 ¥
specification when the address lines are stabilizing.

3

Iop (Power Down Mode) is measured under following conditions:
EA = Port0 = ¥'¢; RESET = Fgg; XTAL2 = N.C.; XTAL1 = Fgq; all other pins are disconnected.

4

I (active mode) is measured with:

XTAL1 driven with 11 e foner =508, 1y = Fsg + 0.5V, 1= 1o —0.5V; XTAL2 = N.C.;

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

5

Ice (Jdle mode) is measured with all output pins disconnected and with all peripherals disabled;
XTAL1 driven with fc cu, Zener = 5 NS, by = Veg + 0.5V, Vi = Ve — 0.5 Vi XTAL2 = N.C,;
RESET = EA = }'55; Port0 = F¢c: all other pins are disconnected;

&

Icc wa @t Other frequencies is given by:
SAB-C511/C511A/C513/C513A :  Active mode: TBD
Idle mode: T8D
SAB-C513A-H : Active mode: TBD
Idie mode: 78D
where fysc is the oscillator frequency in MHz. /. values are given in mA and measured at Fe = 5 V.

-~

This parameter is periodically sampled and not 100% tested.
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10.3 AC Characteristics (applies to all SAB-C511/513 Family Microcontrollers)
Vee =5V +10%,-15%; Vss=0V T,=0Ct0+70C
(C,_ for port 0, ALE and PSEN outputs = 100 pF; (| for all other outputs = 80 pF)

10.3.1 Program Memory Characteristics

Parameter

ALE pulse width
Address setup to ALE
Address hold after ALE
ALE low to valid mstr |n
ALE to PSEN
PSEN pulse mdt}r

PSEN' to valid |nstr in

Input instruction hold after PSEN
Input instruction float after PSEN

Address val:d after PSEN
Address to vahd mstr in

Address float to PSEN

Symbol

8 MHz Clock
min. !max.
210 |-

85 |-
102 |-

~ 400
100 |- |
340 |- |
NP

. S
- |15 |
100 |-

- |sto

Varlable Clock
1/tCLCL =35 MHz to 8 MHz
min. max. o
B S d
21CLCL 40 -
lael — 40 -
lac — 2 23 -
-  arg-100
{CLCL -25 -
3’CLCL7— 35 - )
- 3igie ~ 100
0 _
- ’CLCL - 20
ool — 25 -
- | 5terc - 115
P A

Tns
Ins

Limn Valuesﬁﬁ ‘‘‘‘‘‘ )hUnlit

ns
ns

ns

ns
ns
|

ns
TI'1S

fom
ns

ns
ns

*) Interfacing the SAB-C511/513 microcontrollers to devices with fioat times up to 100 ns is permissible. This

limited bus contention will not cause any damage to port O drivers.
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10.3.2 External Data Memory Characteristics

Parameter - Syﬁglf o Limit Values Uiniti
8MHzClock|  Variable Clock
1/te o = 3.5 MHz to 8 MHz
r fmln max. | min. max.
RD pu|se width W[IMH 650 - | SrCLclii()iO‘ - isrw
WR pulse width fwLwk %650‘_ﬁ_\~ Bloicn —7100 - lns
Address hold after ALE | fume 215 |- |20 -35 ‘k  ns
Comscten oo [ 8] st
Data hold after RD imx [0 - 0 ns

Data fioat after RD - #

ALE to va||d data |n P
Address toiva;lrlidﬁciiata n
ALE to WR or RD

Addféss vélld to WR or RD

BICLC,_ 150

' 96—0'7T— 95y, 165

(310, —50  (31c +50 |ns

_410LCL 130 T - ns

WR or RD high to ALE high | forcL — 40
Data vahd to Wﬁ }ransmon \7 v { 5= ,,,,:,E‘ZL ﬁSO H
Data setup before WR rQVWH l725 - Tteic — 150
Dataholdafter WA ltwex |75 |~  |foo— w0
Addfess float aﬁer HD - L'F'; Wi;ﬁ o -

Semiconductor Group 10-5



SIEMENS

10.3.3 SSC Interface Characteristics

Parameter ] Symbol

min.
Clock Cycle Time : Master Mode 1 lsoik 1

Slave Mode | 5o 300

Clock high time 5’8% \ 400
Clock low time tse | 400
Dafé output delay ‘ ID4 ‘— 7
Data butbut hold o l 0
Data input setup ts 100
Data input hold ™ ] 100
TC bit set delay ' 1 Inte |~
10.3.4 External Clock Characteristics
Parameter | Symbol [

k min.
Oscillator period Melal 125
High time ] feven ) 30
Low time foiex 30
Rise time ~ e t -
Fall time ‘ fonet | -

Semiconductor Group 10-6
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Limit Values Unit

" max.

” -
- ns

-
- ns

) 100 {ns

- - ns

N -

] - L"ns )

| 16 fcicL | ns

Limit Values | unit
VariaBle Clock 4 ‘
Freq. = 3.5 MHz to 8 MHz \

& max. 7
1290 \ ns
forer — lotex I ns
ferol — fonex ns
30 ns
30 s
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Figure 10-2
Data Memory Read Cycle

Semiconductor Group

- fiaw s
ALE
=i
|
PSEN _/——\—
|
= o =
bt il }LLAK - fpuz -
= o hk
|
Port0 )—-4 a0-47 ) inshe N AO-A7 )—(_—_
- f e -
Port? AB-AYS X AB-A1S
[ _ MCT009%6 !
Figure 10-1
Program Memory Read Cycle
= =
PSEN / \ /
=~ L =i
-t e [ -
RD
= v
- fa =| rwea =
= i = :
- = faaz -l - rwm
AO-A7 from . AQ-A7 Instr,
Port0 > < Ri or DPL XX)C ( Dafa N from PCL) <\N
- faowe -
i‘ Favou -
i
Port2 * P2.0-P2.7 or AB-A15 from DPH X AB-4A'5 from PCH
WCR00097
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== P [
ALE / \*
1
PSEN / \
<= -~
G /
Y L
*l T | - Tunax
: ~ N - Co
: o I e
[ QvWH ‘
{ AO-A7 from“’(l AO-A7 ) (
Port0 :>—< Ri or DPL Data OUT from PCL Instr.IN
- hwe ”H[
l
Port2 X P2.0-P2.7 or A8-A15 from DPH X A8-A15 from PCH
MCT00098
Figure 10-3

Data Memory Write Cycle
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e —
ST0 ) MSB j(; X s8
s |
SRI MSB D—-{:D ary
:I forc
TC p[

WCT02417

Notes: Shown is the data/clock relationship for CPOL = CPHA = 1. The timing diagram is
valid for the other cases accordingly.

In the case of slave mode and CPHA = 0, the output delay for the MSB applies to the
falling edge of SLS (if transmitter is enabled).

In the case of master mode and CPHA = 0, the MSB becomaes valid after the data has
been written into the shift register, i.e. at least one half SCLK clock cycle before the

first clock transition.
Figure 10-4
SSC Timing
fact
V=05V = / ,\
b Foyox e Fopoy — MCTO0033
’c»u. ’cu:u

Figure 10-5
External Clock Drive Drive at XTAL2
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10.3.5 ROM Verification Characteristics (only

VF;érl'a meter

Address to valid data
ENABLE to valid data
Data float after ENABLE
Oscillator frequency

SAB-C511/C511A/C513/C513A)

| symbol Limit Values Unit
[ .min. | max. "

Tavav - 48»’CLCLV o ns
feov |~ 48larcL ns
Tenaz 48tcicy ns
Vtgo e MHz

Port0

P2.7
ENABLE

———\ Data OUT |

Address: P1.0-P1.7=AD-A7

[
| feoz

MCT00049

Inputs: P2.5-P2.6, PSEN=Vq

P2.0-P2.4=AB-A12 ALE, EA= Vi
Data:  P0.0-P0.7=D0-D7 RESET = V),
Device 'Ty;)ew ROM Size Ati:tri\ilreiAddress | Inactive Address
Lines at Port 2 Lines at Port 2
SAB-C511 2.5KB P2.0-P2.3=A8-Al1 P24 -P26 = Vg
SAB-C511A ' 4KB P2.0-P2.3=A8-A11 P24 -P26 = Vg
SAB-C513 8 KB P2.0-P24=A8-A12 P2.5-P2.6 = Vg
SAB-C513A |12KB P2.0-P25=A8-A13 P2.6 = Vgg
Figure 10-6
ROM Verification Timing
Semiconductor Group 10-10
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10.4 AC Characteristics of SAB-C513A-H Programming Interface
Vee =5V +10%,-15%; Vss=0V T,=0Ct0+70°C

Pararr;éter ' ‘ Syrhbol L Limit Values | Unit
i min. [ max
ALE pulse width - ‘ oL * Sb - Ps
Address setup to ALE - | oAl 20‘ - - ns
Rﬁdréss hold after ALE toin 20 - ‘ ns
Address to valid data out Jl;;AD ) - 230 % ns
PRD/PWR pulse width 7 e 250 .L— ' WJ"ns
W to valid data out teroy I - *édo ns
pata hold after PWR - LowoH Ov; - ”L ns
Data float after PRD 7 looz J— /40 ns
Chip select setup to ALE active fpcs 0 - ns
Chip select hold after PRD/PWR inactive | focy {O ]— ‘ns
ALE to PNR or PRD Inc 90 - ' jns
PWR or PRD high to ALE high v 7'? 20 |- hs
l:jéta;éetup before Wvﬁ rising eage towps J 50 ( -~ h :jrns
F)ata hold after PWR rising edge towon 0 - 7 (ns
Data float after PCS looe ’ - \ 40 ns
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fu

PALE _} S‘ } \

—.’PAL‘_

3

o
Vs

S

g
~%

ADO-7 p Data 0T Y~ XX

NCTO2418
Figure 10-7
SAB-C513A-H Programming Interface Read Cycle
fou
PALE a } \
fpu. S chc ’PCL
PWR \ /
I
fes L— LY —athen ‘4—
= f
foa Tows Frwon
ADO-7 )= Data IN
NCTO2419
Figure 10-8

SAB-C513A-H Programming Interface Write Cycle
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10.4.1 Reset Characteristics (SAB-C513A-H only)

Parameter Symbolv‘  Limit Values EUhitr

8 MHz Clock | Variable Clock

1/t = 3.5 MHz to 8 MHz

min. | max. | min, T max.

RESET pulse width - 10 |- 10 - ms
! Res '
RESET
MCT02420

Figure 10-9
Reset Pulse
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Vee=0.5v

. +0.
02/ t0.9

“0.2Ve=0.1

0.45Y
MCT00039

AC Inputs during testing are driven at V¢ - 0.5 V for a logic 1" and 0.45 V for a logic '0".

|
i
\ - Test Points
‘ Timing measurements are made at I, for a logic "1 and ¥, ..., for a logic '0".

Figure 10-10
AC Testing: Input, Output Waveforms

'\VOH—O.W
‘/ Vo +0.1V

MCT00038
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 100 mV change from the loaded }'5/1 o, level occurs.
Ioon 2 20 mA ‘

Timing Reference

l/Loud Points

Figure 10-11
AC Testing: Float Waveforms

Crystal Oscillator Mode Driving from External Source
External Oscillator ‘

Signal
| . XTAL2 9ne XTAL2 |
| 3.5 -8 MHz! ‘
- i
I . XTALT hE XTALT
C=30pF+10pF ‘

(incl. stray capacitance) MCT02421 ‘

Figure 10-12
Recommended Oscillator Circuits for Crystal Oscillator
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10.5 Package Outlines

Device Specifications

Plastic Package, P-LCC-44 - SMD
(Plastic Leaded Chip-Carrier)

318
g o &
0w N
Slent<

[ ]
(AT, '
0.8tmax 0]

~ ~F[0.18 w[A-BD 44x
127 =

0.5x49 S

3x 1) .
- 16.61007"/ -
- 17.66_05 —

15.5t05 |= 0.38°A-8[D122x
- 16610071 o

17.66_0.25

|-

- -

1) Does not include plastic or metal
protrusions of 0.15 max per side

Dimensions in mm
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