SIEMENS

8-Bit CMOS Microcontroller C501

Preliminary

Fully compatible to standard 8051 microcontroller

Versions for 12/24/40 MHz operating frequency

8 K x 8 ROM (C501-1R only)

256 x 8 RAM

Four 8-bit ports

Three 16-bit Timers / Counters (Timer 2 with Up/Down Counter feature)

USART

Six interrupt sources, two priority levels

Power Saving Modes

P-DIP-40, P-LCC-44 package, and P-MQFP-44

Temperature ranges: SAB-C501 TA0Cto70°C
SAF-C501 Tp:-40°Cto85C

C501

1/0

1/0

T cpy | BB f
USART

T Port 2K ~>1/0

ROM 8k x 8
(C501-1R only)  |Por! 3lﬂii>‘/°

| WCAQ1762

The C501-L/C501-1R described in this document is compatible with the SAB 80C32/C52 and can
be used for all present SAB 80C52 applications.
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SIEMENS €501

The C501-1R contains a non-volatile 8 K x 8 read-only program memory, a volatile 256 x 8 read/
write data memory, four ports, three 16-bit timers counters, a seven source, two priority level inter-
rupt structure and a serial port. The C501-L is identical, except that it lacks the program memory
on chip. Therefore, the term C501 refers to both versions within this specification unless otherwise
noted. Further, the term C501 refers to all versions which are available in the different temperature
ranges, marked with SAB-C501.... or SAF-C501......

Ordering Information

Type - [ Ordering Code | Package Descr:rri;tri'dr"l 777777 o a
‘ (8-Bit CMOS microcontroller)

SAB-C501-LN Q67120-C844 | P-LCC-44 | for external memory (12 MHz)

SAB-C501-LP 1 Q67120-CB46 | P-DIP-40

SAB-C501-LM [ Q67120-C943 | P-MQFP-44

SAB-C501G-LN -Q67120-C0969 | P-LCC-44

SAB-C501G-LP Q67120-C0968 | P-DIP-40

SAB-C501G-LM Q67126-C0970  P-MQFP-44

SAB-C501G-1RN QB67120-DXXX | P-LCC-44  with mask-programmable ROM (12 MHz)

SAB-C501G-1RP Q67120-DXXX | P-DIP-40

SAB-C501G-1RM Q67126-DXXX | P-MQFP-44

SAB-C501-L24N / Q67120-C948  P-LCC-44 | for external memory (24 MHz)

SAB-C501-L24P Q67120-C979 | P-DIP-40

SAB-C501-L24M Q67120-C972 | P-MQFP-44

SAB-C501G-L24N " Q67120-C1001 | P-LCC-44

SAB-C501G-L24P . Q67120-C0999 | P-DIP-40

SAB-C501G-L24M  Q67126-C1014 | P-MQFP-44

SAB-C501G-1R24N | Q67120-DXXX ' P-LCC-44 | with mask-programmable ROM (24 MHz)

SAB-C501G-1R24P | Q67120-DXXX | P-DIP-40

SAB-C501G-1R24M | Q67126-DXXX | P-MQFP-44 |

SAB-C501-L40N 'QB7120-C867 | P-LCC-44 | for external memory (40 MHz)

SAB-C501-L40P Q67120-C868 ' P-DIP-40

SAB-C501-L40M Q67120-C947 | P-MQFP-44

SAB-C501G-L40N Q67120-C1002 | P-LCC-44

SAB-C501G-L40P  Q67120-C1000 | P-DIP-40

SAB-C501G-L40M  Q67126-C1009 | P-MQFP-44

SAB-C501G-1R40N | Q67120-DXXX ' P-LCC-44 | with mask-programmable ROM (40 MHz)

SAB-C501G-1R40P | Q67120-DXXX | P-DIP-40

SAB-C501G-1R40M | Q67126-DXXX | P-MQFP-44

SAF-C501-LN | Q67120-C845 | P-LCC-44 | for external memory (12 MHz)

SAF-C501-LP ~Q67120-C847 | P-DIP-40 ext. temp. —40 'Ct085°C

SAF-C501-L40N Q67120-C990  P-LCC-44 | for external memory (40 MHz)

SAF-C501-L40P Q67120-C991 [ P-DIP-40 ext. temp.—40 Cto 85 °C
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SIEMENS

C501

Note: Versions for extended temperature range — 40 'C to 110 'C (SAH-C501) on request.
The C501G versions are the latest steppings.
The C501 “non-G" versions are planned to be phased out.
The ordering number of ROM types (DXXXX extensions) is defined after program release
(verification) of the customer.

Pin Configuration
(top view)
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Pin Configuration
(top view)

Semiconductor Group

P-DIP-40
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C501

Pin Configuration
(top view)
P-MQFP-44
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Port 0
XTALY ——» e Digit. /0
XTAL2 €——
S Port 1
N\——— 8-bil Digit. 1/0
RESET - - —» €501
<::> Port 2
B 8-bit Digit. 1/0
A ——»
ALE ¢ 1 Port 3
— S/ 0
PSEN «—— v -—" 8-bit Digil. 1 /0

NCLO1781

Logic Symbol
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Pin Definitions and Functions

Symbol Pin Number 1/0" | Function
P-LCC-44 ; P-DIP-40 | P-MQFP-44
P1.0-P1.7 | 2-9 1-8 4044, /O | Port1
1-3, is a bidirectional I/O port with internal

puli-up resistors. Port 1 pins that have 1s
written to them are pulled high by the
interna! pullup resistors, and in that state
can be used as inputs. As inputs, port 1
pins being externally pulled low will
source current {/,, in the DC character-
istics) because of the internal pull-up
resistors. Port 1 also contains the timer 2
pins as secondary function. The output
latch corresponding to a secondary func-
tion must be pro-grammed to a one (1)
for that function to operate.

The secondary functions are assigned to
the pins of port 1, as follows:

2 1 40
3 2 41 P1.0 T2 Input to counter 2
P1.1 T2EX Capture - Reload trigger
of timer 2 / Up-Down
count
Y = Input
O = Qutput

Semiconductor Group 7



SIEMENS

Pin Definitions and Functions (cont'd)

~ Pin Number

Symbol

P-LCC-44 | P-DIP-20

P-MQFP-44

VoV |

C501

Function

P3.0-P3.7 | 11, 10-17
13-19

11 10 5

13 1 7

14 12 8

16 14 10
17 15 1
18 16 12

19 17 13

) 1 =Input
O = Output

Semiconductor Group

5,7-13

o

Port 3

is a bidirectional /O port with internal
pull-up resistors. Port 3 pins that have 1s
written to them are pulled high by the
internal pull-up resistors, and in that
state they can be used as inputs. As
inputs, port 3 pins being externally
pulled low will source current (/,, in the
DC characteristics) because of the inter-
nal pull-up resistors. Port 3 also contains
the interrupt, timer, serial port 0 and
external memory strobe pins which are
used by various options. The output
latch corresponding to a secondary func-
tion must be programmed to a one (1)
for that function to operate.

The secondary functions are assigned to
the pins of port 3, as follows:

P3.0 RxD receiver data input (asyn-
chronous) or data input
output (synchronous) of
serial interface 0
transmitter data output
(asynchronous) or clock
output (synchronous) of
the serial interface 0
interrupt 0 input/timer 0
gate control

interrupt 1 input/timer 1
gate contro!

counter 0 input

counter 1 input

the write control signal
latches the data byte from
port 0 into the external
data memory

the read control signal
enables the external data

P3.1 TxD

P3.2 INTO
P3.3 INT1
P34 TO

P35 Ti
P36 WR

P3.7 RD

memory to port 0
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Pin Definitions and Functions (cont'd)

Symbol Pin Number 1/0" | Function
P-LCC-44 | P-DIP-40 | P-MQFP-44
XTAL2 20 18 14 - XTAL2
Output of the inverting oscillator ampli-
fier.
XTAL1 21 19 15 - XTAL1

Input to the inverting oscillator amplifier
and input to the internal clock generator
circuits.

To drive the device from an external
clock source, XTAL1 should be driven,
while XTAL2 is left unconnected. There
are no requirements on the duty cycle of
the external clock signal, since the input
to the internal clocking circuitry is
divided down by a divide-by-two flip-flop.
Minimum and maximum high and low

_ times as well as rise fall times specified
| i in the AC characteristics must be
observed.

P2.0 - P2.7 ' 24-31 21-28 18-25 /0 |Port2
is a bidirectional /O port with internal
pull-up resistors. Port 2 pins that have 1s
written to them are pulled high by the
internal pull-up resistors, and in that
state they can be used as inputs. As
inputs, port 2 pins being externally
pulled low will source current {/,, in the
DC characteristics) because of the inter-
nal pull-up resistors. Port 2 emits the
high-order address byte during fetches
from external program memory and dur-
ing accesses to external data memory
that use 16-bit addresses (MOVX
@DPTR}. In this application it uses
strong internal pull-up resistors when
issuing 1s. During accesses to external
data memory that use 8-bit addresses
(MOVX @Ri), port 2 issues the contents
of the P2 special function register.

) | =Input
O = Output

Semiconductor Group 9
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Pin Definitions and Functions (cont'd)

Symbol ] Pin Number
|

PSEN 32 29 26
|

RESET 10 9 |4

P-LCC-44 | P-DIP-40 | P-MQFP-44

1o |

Fdnctlon .

The Program Store Enable

output is a controt signal that enables
the external program memory to the bus
during external fetch operations. It is
activated every six oscillator periods
except during external data memory
accesses. Remains high during internal
program execution.
RESET

A high level on this pin for two machine
cycles while the oscillator is running
resets the device. An internal diffused
resistor to Vg5 permits power-on reset
using only an external capacitor to }¢¢.

ALE |33 10 |27

)1 o= lnput
O = Output

Semiconductor Group

The Address Latch Enable

output is used for latching the low-byte
of the address into external memory dur-
ing normal operation. It is activated
every six oscillator periods except during

an external data memory access.

External Access Enable

When held at high level, instructions are
tetched from the internal ROM (C501-1R
only) when the PC is less than 2000y.
When held at low level, the C501 fetches
all instructions from external program
memory.

For the C501-L this pin must be tied fow.
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C501

Pin Definitions and Functions (cont'd)

Symbol Pin Number

P-LCC-44 | P-DIP-40

P-MQFP-44

Io»

Function

P0.0 - P0.7 | 43-36 39-32 37-30

1o

Port 0

is an 8-bit open-drain bidirectional I/O
port. Port O pins that have 1s written to
them float, and in that state can be used
as high-impedance inputs. Port 0 is also
the multiplexed low-order address and
data bus during accesses to external
program or data memory. In this applica-
tion it uses strong internal pull-up resis-
tors when issuing 1s.

Port 0 also outputs the code bytes dur-
ing program verification in the C501-1R.
External pull-up resistors are required
during program verification.

22 20 16

Circuit ground potential

40 38

Supply terminal for ail operating modes

1,12, -
23,34

6,17,
28, 39

No connection

Semiconductor Group
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Functional Description

C501

The C501 is fully compatible to the standard 8051 microcontroller family.

It is compatible with the SAB 80C52. While maintaining all architectural and operational character-
istics of the SAB 80C52, the C501 incorporates some enhancements in the Timer2 Unit.

Figure 1 shows a block diagram of the C501.

-

|
|
|
|

XTALL - !
‘ 0SC & Timing

XTAL2 ¢—‘
| v
|

RESET - >: cPy
|

ALE «—- : Timer O
PSEN «—- -+
EA > Timer 1
i Timer 2
|
: Interrupt Unit
|
|
| Serial Channel
|
L
Figure 1

Block Diagram of the C501

Semiconductor Group
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ROM | !
RAM 8k x 8
256 x 8 €501-1R
only !
e
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B I
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|
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N,
| Port 2 < ii\
|
|
J\\ N
| F,,, — | Port 3 v)
|
|
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MCB01782

Port 0
8-bit Digit. 1/0

Port 1
8-bit Digit. 1/0

Port 2
8-bit Digit. 1/0

Port 3
8-bit Digil. 1/0
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CPU

The C501 is efficient both as a controller and as an arithmetic processor. It has extensive facilities
for binary and BCD arithmetic and excels in its bit-handling capabilities. Efficient use of program
memory results from an instruction set consisting of 44 % one-byte, 4 % two-byte, and 15 % three-
byte instructions. With a 12 MHz crystal, 58 % of the instructions are executed in 1.0 ps 24 MHz:
500 ns, 40 MHz: 300 ns).

Special Function Register PSW

MSB LSB
Bit No. 7 6 5 4 3 2 1 0
AdorDOy [ cy | AC | Fo | Rst [mRso [ ov | F1 | P PSW
Bit 7 Function - N
cYy ) Carry Flag )
AC Auxiliary Carry Flag (for BCD operations)
FoO General Purpose Flag
RS1 RSO Register Bank select control bits
0 0 Bank O selected, data address 00 — 07
0 1 Bank 1 selected, data address 08 — OF
1 0 Bank 2 selected, data address 10 — 17
1 1 Bank 3 selected, data address 18,y — 1F
ov Overflow Flag ) -
F1 General Purpose Flag
P Parity Flag
Set/cleared by hardware each instruction cycle to indicate an odd/
even number of “one™ bits in the accumulator, i.e. even parity.

Reset value of PSW is 00y.

Semiconductor Group 13
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Special Function Registers
All registers, except the program counter and the four general purpose register banks, reside in
the special function register area.

The 27 special function registers (SFR) include pointers and registers that provide an interface
between the CPU and the other on-chip peripherals. There are also 128 directly addressable bits
within the SFR area.

All SFRs are listed in table 1, table 2, and table 3.

in table 1 they are organized in numeric order of their addresses. in table 2 they are organized in
groups which refer to the functional blocks of the C501. Table 3 illustrates the contents of the
SFRs.

Table 1
Speclal Function Registers in Numeric Order of their Addresses

Address Register Contents Address Register Contents
after Reset after Reset

80y PoO" FFy 98y SCON" 00y
81y SP 074 994 SBUF XXy ?
82y DPL 00y 9AH reserved XXy ?
83H DPH 00y 9BY reserved XXH2
84y reserved XXy? 9CH reserved XX 2
85y reserved XXy2 9Dy reserved XXy ?
86 reserved XXy 2 9EH reserved XXQy?
871 PCON 0XXX0000g? 9Fy reserved XXy 2
88H TCON " 00y A0y P2" FFy
89H TMOD 00H Aty reserved XXy?
8AH TLO 00H A2y reserved XX ?
8By TL1 00K A3y reserved XXy ?
8CH THO 00y Ady reserved XX ?
8Dy TH1 00y ASH reserved XXp?
8EH reserved XX A6y reserved XXy ?
8F reserved XXy? A74 reserved XXy 2
90y P1v FFy A8y IEY 0X000000g?
91y reserved 00H A8y reserved XXy 2
92y reserved XX? AAYy reserved XXy ?
93H reserved XXy 2 ABy reserved XX ?
94y reserved XX 2 ACqy reserved XXy ?
95K reserved XX? ADy reserved XXy ?
96H reserved XXH? AEH reserved XXH?
974 reserved XX ? AFh reserved XXy ?

Y Bit-addressable Special Function Register
2 X means that the value is indeterminate and the location is reserved

Semiconductor Group 14
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Table 1

Special Function Registers in Numeric Order of their Addresses (cont'd)

Address Register Contents Address Register Contents
after Reset after Reset

BOH P3" FFy D8y reserved XXy 2
By reserved XXp? D9y reserved XX 2
B2 reserved XXy ? DAY reserved XXy ?
B3y reserved XXy ? DBy reserved XX 2
B4y reserved XXy ? DCH reserved XXy 2
BSH reserved XXy 2 DDy reserved XXy 2
N6y reserved XX 2 DEH reserved XXy ?
B74 reserved XX 2 DFy reserved XXy ?
B8y P XX000000g 2 Eoy ACC" 0oy
B9y reserved XXy ? Ety reserved XXy ?
BAH reserved XXp? E2H4 reserved XXp?
BBH reserved XXy ? E3H reserved XXy 2
BCH reserved XXy 2 E4y reserved XXH?
BDH reserved XXy 2 ESH reserved XXp?
BEW reserved XXy ? E6y reserved XXQy?
BFy reserved XXy? E7H reserved XXy?
Coy reserved XXy ? E8H reserved XXp?
Ciy reserved XXy ? E9y reserved XXp?
Cc2y reserved XXy ? EAH reserved XXQy?
C3H reserved XXH? EBy reserved XXy ?
Cdy reserved XXy 2 ECH reserved XXy ?
C5H reserved XXy ? EDH reserved XXy ?
Cén reserved XXy2 EEH reserved XXH?
C7H reserved XXH? EFy reserved XXy ?
C8y T2CON 00y Foy B 00y
Co9y T2MOD XXXXXXX0g 2 Fip reserved XXpy?
CAH RC2L 00H F2n reserved XX 2
CBy RC2H 00N F3K reserved XXy ?
CCH TL2 00H Fay reserved XXy ?
CDy TH2 00y FSH reserved XXy?
CEq reserved XXy ? Féy reserved XXy ?
CFp reserved XXH? F7h reserved XX ?
Doy PSw?v 004 F8p reserved XXy 2
D1y reserved XXy 2 Fon reserved XXy ?
D2y reserved XXp? FAQ reserved XXp?
D3H reserved XXy FBH reserved XXp?
D4y reserved XXy ? FCH reserved XXy ?
D5y reserved XXy ? FDH reserved XXy ?
Dény reserved XXy ? FEH reserved XXy ?
D74 reserved XXy ? FFy reserved XXQp?

" Bit-addressable Special Function Register

2 X means that the value is indeterminate and the location is reserved

Semiconductor Group
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Table 2
Special Function Registers - Functional Blocks
Block Symbol | Name R ' Address | Contents
after Reset
CPU ACC Accumulator EOy " 00y
B B-Register Foy 00
DPH Data Pointer, High Byte 83H 00K
DPL Data Pointer, Low Byte 82y 00y
PSW Program Status Word Register DOy " 00y
SP Stack Pointer 81y 07H
Interrupt IE Interrupt Enable Register A8y " | 0X000000g 2
System P Interrupt Priority Register B8y " [ XX000000g?
Ports PO Port 0 80y " FFy
P1 Port 1 90y " XXy ®
P2 Port 2 A0y " FFH
P3 Port 3 BOy " FFy
Serial PCON 2 | Power Control Register 874 0XXX0000g?
Channels SBUF Serial Channel Buffer Reg. 99 XXy
SCON Serial Channel 0 Control Reg. 98H" 00y
Timer 0/ TCON Timer 0/1 Control Register 88y " 00H
Timer 1 THO Timer 0, High Byte 8CH 00H
TH1 Timer 1, High Byte 8DHYy 00y
TLO Timer 0, Low Byte BAY 00y
TL1 Timer 1, Low Byte 8By 004
T™MOD Timer Mode Register 894 00y
Timer 2 T2CON | Timer 2 Control Register csy " 00y
T2MOD | Timer 2 Mode Register Coy 00y
RC2H Timer 2 Reload Capture Reg., High Byte | CBy 00y
RC2L Timer 2 Reload Capture Reg., Low Byte | CAy 004
TH2 Timer 2, High Byte CDhy 00y
TL2 Timer 2, Low Byte CCy 00K
Pow. Sav. PCON Power Control Register 87 0XXX0000g>
Modes

" Bit-addressable special function registers
2 This special function register is listed repeatedly since some bits of it also belong to other functional blocks
¥ X means that the value is indeterminate and the location is reserved

Semiconductor Group 16
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Table 3
Contents of SFRs, SFRs in Numeric Order
}ddrg Register Bit7 6 5 4 3 2 1 0
80N o [ [ 1 [ T ] | [ ]
Bly | sP || | [ l l 2 l L
|8y | OPL [ L 1 |
ey | ooPw [
87y PCON [smoo| - | - 7 - | GFt | GFO | PDE | IDLE |
B 884 | TCON | TR [ TR1 | TR0 | TRO | 1ET | M | E0 [ Mo ]
@H ] TMOD [ GATE | CT | Mt | MO | GATE ! CAT | M1 | Mo |
8y | T [ o ]
o8y o Tu [ 1 I l 1 ]
_ 8CH THO ([ l : ]
ey o [
o | P [T 1T 1 [ ] [ |
98y EQON;@ ['sm | sm2 [ REN | B8 | RB8 | T | RI |
| 99y | SBUF [ l N L
oy | e || T T [ T T
A8y | IE r EA [ - [ e [ Es | ET [ Ex1 | ETO | Ex0 |
oy | es [ [ T 1 T T [ |
B8H P [ - ] - T pr2 | ps [Pt | Pxt | PTO | PX0 |
C8H T2CON TF2 | EXF2 | RCLK [ TCLK [ExéNz\ TR2 | CcA2 [cPAL2
Coy | Temob |[ - | - | - | - | - | - | - | DGEN |

— : = this bit location is reserved

Semiconductor Group

SFR bit and byte addressable

SFR not bit addressable
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Table 3
Contents of SFRs, SFRs in Numeric Order (cont'd)

_ CAn | RC2L
CBy RC2H
cCH TL2

DOy | PSW
EOy | ACC ||
Foy | B

—: = this bit location is reserved

Semiconductor Group 18

Address ”"Reg!ster Bit7 6 5 4

" ov | ac | Fo | mst | Rso | ov
A I A AN A ]
I A R I T

i
[
Cow | TH2 il
[
|
|

S — S

L

| SsFRbitand byte addressable

| SFRnot bit addressable



SIEMENS Ccs01

Timer / Counter 0 and 1
Timer/Counter 0 and 1 can be used in four operating modes as listed in table 4:

Table 4
Timer/Counter 0 and 1 Operating Modes

Modé\'bescriptidn T™MOD [ inputClock
Gate| CT | M1 | Mo inlernal[ external
(max)
0 8-bit timer/counter with a TX P X |0 0 | fosc/izu sz Soscloa w32
divide-by-32 prescaler ‘ i
16-bit timer/counter \ X i XTL 1 1 fosc/iz Josc!2a
2 ! 8-bit timer/counter with | x ] X | 0 | 0] fosche fosclas
8-bit autoreload 4 ! L
3 Timer/counter Q used asone | X T X 1 1 Joschz i_' Josc/z
8-bit timer/counter and one
8-bit timer J}
 Tmertsops | | ||

In the “timer" function (C/T = ‘0') the register is incremented every machine cycle. Therefore the
count rate is fosc/12.

In the “counter” function the register is incremented in response to a 1-to-0 transition at its corre-
sponding external input pin (P3.4/T0, P3.5/T1). Since it takes two machine cycles to detect a fall-
ing edge the max. count rate is fosc/24. External inputs INTO and INT1 (P3.2, P3.3) can be
programmed to function as a gate to facilitate pulse width measurements. Figure 2 illustrates the
input clock logic.

fosc —p 12— —— e — fosc/12
I c/T
T™OD
P3.4/70 ﬁ\ Nl o Timer 0/1
\ P35/ ] A | | Input Clock
| max /05(:/24 - 1 j\
R O/u -Control
TCON e l x| |
Guf? 1. =1 ‘
TMOD e
P3.2/INTO - '
‘L P3.3/INT! NCS01768
Figure 2

Timer/Counter 0 and 1 Input Clock Logic

Semiconductor Group 19
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Timer 2

Timer 2 is a 16-bit Timer/Counter with an up/down count feature. It can operate either as timer or
as an event counter which is selected by bit C/T2 (T2CON.1). It has three operating modes as
shown in table 5.

Table 5
Timer/Counter 2 Operating Modes
T2CON T2MOD | T2CON P11/ Input Clock
Mode | RXCLK| .o, T2E | Remarks external
or A2 | TR2 DCEN | EXEN X internal (P1.0T2)
TxCLK ’
16-bit 0o 0 1 0 0 X | reload upon
Auto- ‘ overflow
reload 0 0 1 0 1 4 |reload trigger foucl12 max
(falling edge) | “©S¢ fosc/24
0 0 1 1 X 0 | Down counting
.0 1 1 X ;1 i Upcounting 1
16-bit J 0 r 11 X 0 h 16 bit Timer/ T
Cap- : Counter (only
ture ‘ up-counting) fosl12 max
0 1 1 X 1 ! |capture TH2, |/°5¢ fosc/24
TL2 — RC2H,
RC2L
Baud 1 X 1 X 0 X [ nooverflo T
Rate interrupt ;
Gene- 1 request (TF2) a2 max
rator | X 1 X 1 | | extra external ose fosc/24

interrupt
‘ (“Timer 2")
T ! X ] : )7(7% 7 X X Timer 2 sto
of 1 X _, 0 | X | X [ X [Timer2stops

Note: | =  falling edge
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Serial Interface (USART)

The serial port is full duplex and can operate in four modes (one synchronous mode, three asyn-
chronous modes) as illustrated in table 6. The possible baudrates can be calculated using the for-
mulas given in table 7.

Table 6
USART Operating Modes
SCON o Baudrate Descrip‘lior; -
SM0 | SM1
0 0 0 Josc/12 Serial data enters and exits through RxD.

TxD outputs the shift clock. 8-bit are trans-
mitted/received (LSB first)

1 0 1 Timer 1/2 overflow rate | 8-bit UART
10 bits are transmitted (through TxD) or
received (RxD)

2 1 | 0 | fesof320rfosc/64 | 9-bit UART
11 bits are transmitted (TxD) or
received (RxD)

3 1 1 Timer 1/2 overflow rate | 9-bit UART

Like mode 2 except the variable baud rate

Table 7
Formulas for Calculating Baudrates
‘Baud Rate ~ Interface Mode Baudrate
derived from -
Oscillator 0 Josc/12
2 (25M00 x fosc) / 64
Timer 1 (16-bit timer) 1.3 (25M00 x timer 1 overflow rate) /32
(8-bit timer with 1.3 (25400 x £} /(32 x 12 x (256-TH1))
8-bit autore[oad) - - -
Timer 2 1,3 Josc / {32 x (65536-(RC2H, RC2L))
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Interrupt System

The C501 provides 6 interrupt sources with two priority levels. Figure 3 gives a general overview
of the interrupt sources and illustrates the request and control flags.

High Priority

N e .
Timer 0 Overflow Q/a ./ ﬁ./: - Low Priority
TCON.5 "
ET0 P10
: IE.1 IP.1
i o B
Timer 1 Overflow ,/,A./ - 0/
TCON.O0  TCON.7 5 B e
£T1 P
IE.3 IP.3
Timer 2 Overflow —{ TF2 |- 5 I e
Lrez 15 |1 |
ooy |2 T HT >
?;'E’X/*\_*t/: —Exr2 £ P12
T2CON.6 IE5 .5
EXENZ)
T2CON.3 .
scglNo 2 e e e
USART . : >
I} £s PS
SCON.1 IE.4 IP.4
14D+ 1.
S SR n & gl B Ll R el B R
U\_ TCONA :
1m0 X0 PX0
TCON.0 IE.0 1P.0
AD
. R
S N g e a0 & g B (gl St e
TN TCON.3 i B
IT1 EX1 EA PX1
TCON.2 €2  IE7 IP.2 WCS01783
Figure 3

Interrupt Request Sources
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Table 8

Interrupt Sources and their Corresponding Interrupt Vectors
Sourcréﬁ(Requesl Flags)> Vector Vector Address
IEO External interrupt 0 0003

TFO Timer O interrupt 000BH

IE1 External interrupt 1 0013y

TF1 Timer 1 interrupt 001By

RI+ Tt Serial port interrupt 0023

TF2 + EXF2 Timer 2 interrupt 002BH

A low-priority interrupt can itself be interrupted by a high-priority interrupt, but not by another low-
priority interrupt. A high-priority interrupt cannot be interrupted by any other interrupt source.

If two requests of different priority level are received simultaneously, the request of higher priority
is serviced. If requests of the same priority are received simultaneously, an internal polling
sequence determines which request is serviced. Thus within each priority level there is a second
priority structure determined by the polling sequence as shown in table 9.

Table 9
Interrupt Priority-Within-Level

o interrupt Source . Priority
External Interrupt O, IEO High
Timer O Interrupt, TFO
External Interrupt 1, HE1 {
Timer 1 Interrupt, LTF
Serial Channel, (RI+Ti
Timer 2 Interrupt, JTFZ + EXF2 Low
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Power Saving Modes

C501

Two power down modes are available, the Idle Mode and Power Down Mode.

The bits PDE and IDLE of the register PCON select the Power Down mode or the Idle mode,
respectively. If the Power Down mode and the Idle mode are set at the same time, the Power
Down mode takes precedence. Table 10 gives a general overview of the power saving modes.

Table 10

Power Saving Modes Overview

Mode

Idle mode

Power-Down
Mode

In the Power Down mode of operation, V¢ can be reduced to

Entéring 7
Instruction
Example

ORL PCON, #01,,

|ORL PCON, #024

Leaving by

- enabled interrupt
— Hardware Reset

lii;;dware Reset

Remarks

CPU is gated off

CPU status registers maintain
their data.

Peripherals are active
Oscillator is stopped, contents
of on-chip RAM and SFR’s are
maintained (leaving Power
Down Mode means redefinition
of SFR contents).

minimize power consumption. It

must be ensured, however, that V. is not reduced before the Power Down mode is invoked, and
that V¢ is restored to its normal operating level, before the Power Down mode is terminated. The
reset signal that terminates the Power Down mode also restarts the oscillator. The reset should
not be activated before V. is restored to its normal operating level and must be held active long
enough to allow the oscillator to restart and stabilize (similar to power-on reset).

Semiconductor Group
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Absolute Maximum Ratings

Ambient temperature under bias (7a) . .coovovierreeiieie e -40to+ 85°C
Storage tempPerature (Tar) ..o veiieeieiiie e ~65t0+150°C
Voltage on F¢c pins with respect to ground (Fgg) «ooovovvvcececeinnnicnicininn, -05Vto65V
Voltage on any pin with respect to ground (Fgg) .o..ooovvinceniinnicccoiinn, -05Vto Ve +05V
Input current on any pin during overload condition ... —10mAto + 10 mA
Absolute sum of all input currents during overload condition .................... {100 mA |

POWET diSSIPALION ..ot s TBD

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 spec-
ification is not implied. Exposure to absolute maximum rating conditions for longer periods
may affect device reliability. During overload conditions (Vi > Ve or Viy < Vss) 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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DC Characteristics

Limit Values

C501

for the SAB-C501
To=—-40CtoB85°C forthe SAF-C501

Unit

Vee =5V +10%,—=15%; Ves =0 V,; 7,=0Cto70°C
Paramerieur 7 - 7§y;{1;6|
min.
Input low voltage (except EA, | V), -05
RESET)
Input low voltage (EA) Vi -05
Input low voltage (RESET) Fio -05
Input high voltage (except Vi 02 Ve +09
XTALt, EA, RESET) |
Input high voltage to XTAL1 | V', 0.7 Vee
Input high voltage to EA, Vo 0.6 Ve
RESET
Output low voltage Voo -
(ports 1, 2, 3)
Output low voltage Vot -
(port 0, ALE, PSEN)
Output high voltage Vou 2.4
(ports 1, 2, 3) 0.9 Ve
Output high voltage Voun 24
(port 0 in external bus mode, 0.9 Ve
ALE, PSEN})
Logic O input current In -10
(ports 1, 2, 3)
Logical 1-to-0 transition cur- | /I, -65
rent {ports 1, 2, 3)
Input leakage current I, -
(port 0, EA)
Pin capacitance Co -
Ec;;\}ér supply currrérﬁ:' 7
Active mode, 12 MHz 7 | [ -
Idle mode, 12 MHz 7 Jec -
Active mode, 24 MHz ™ | [ -
Idlie mode, 24 MHz ™ Iee -
Active mode, 40 MHz " | [ -
Idle mode, 40 MHz ™! Ioc -
Power Down Mode Ieny -

Semiconductor Group
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max.

0.2 Vgg— 0.1
02 Vee—03
0.2 Voo + 0.1
Voc + 0.5

Voo + 0.5

Vee + 0.5

10.45

0.45

21
4.8
36.2
8.2
56.5
127
50

pA
e
uA
pF

mA
i mA

mA

mA
‘mA
I mA
[A

Test Condition

7o =1.6mA™

Io =3.2mAY

fon =
foy=—10 uA

Ton = — 800 pA?,
Iou = — 80 pA?
Vi = 0.45 V

V=2V

045 < V< Voo

o= 1MHz,

I,=25T

Vec=5V, 4
Vee=5V,5
Vec=5V.
Vee=5V,8
Vee= 5V,
Vee=5V,5
Vie=2.. 55V
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Capacitive loading on ports 0 and 2 may cause spurious noise pulses to be superimposed on the ¥, 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 V', on ALE and PSEN to momentarily fail bellow the
0.8 V¢ specification when the address lines are stabilizing.

3 Ipp (Power Down Made) is measured under following conditions:
EA = Port0 = ¥ec; RESET = Vgg; XTAL2 = N.C.; XTAL1 = Vg: all other pins are disconnected.

4

Iec (active mode) is measured with:

XTAL1 driven with fe g, fchce =5 NS, Py = Veg + 0.5V, Fiy= boe— 0.5 V; XTAL2 = N.C.;

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

&

o (Idle mode) is measured with all output pins disconnected and with all peripherals disabled;
XTAL1 driven with te cu, fouc = 5 NS, Ky = Vsg + 0.5V, ¥y = Foe — 0.5 V; XTAL2 =N.C.;
RESET = EA = I Port0 — Jc; all other pins are disconnected;

7

Ioc max t Other frequencies is given by:
active mode:  fec = 1.27 X fose + 5.73
idie mode: lec = 0.28 X fogc + 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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AC Characteristics for C501-L / C501-1R
Vee =5V +10%,—15%; Vs =0V

7,=0Cto70C
7,=—40Cto85C

C501

for the SAB-C501

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

ALE pulse width
Address setup to ALE
Address hold after ALE
ALE low to valid instr in
ALE to PSEN

ﬁ;sﬁ'pulse width

PSEN to valid instr in

Ir;pu{ instruction hold after PSEN

Iﬁau{ instfuctibn float after m
Address valid after PSEN
Address toﬁ vétlid |;str in

Address float to PSEN

Symbol

o

TaviL

Tiiax

iy

fiee
IpLpH

tPLIV

Toxix

)
texiz

Y
fpxav

,AV!V

tazpL

12 MHz
Clock

min. | max.
127 |-
43 -
30 |-
- 233
58 |-
215 -
- 150
O” —_
- 63
75 -
- 302
O —

Limit Values Unit
i Variable Clock |
1itgc = 3.5 MHZ to 12 MHz |
. min. [ max. ﬂ
2 loia -4 - ’ ns
foo =40 |- Ins
te-53 |- ns
-  J4tqq-100 |ns
fa-25 |- |ns
Yo —35 |- Ins
- o 777737&@ —-100 'ns
o - ns
- toe — 20 ns
foie— 8 - o hSV
- 5t - 115 |ns
0 - ns

*} Interfacing the C501 to devices with float times up to 75 ns is permissible. This limited bus contention will not

cause any damage to port 0 Drivers.
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AC Characteristics for C501-L / C501-1R (cont'd)

External Data Memory Characteristics

Parameter

RD pulse width

WR puls,; width
Address hold after ALE
RDto valid data in
Data hold after RD
Data ﬂoat after RD
ALE to vahd data in
Address to valrd data in

ALE to WR or FID

Address valid to WR or RD'W

WR or RD high to ALE high

Data valrd to WR transmon
Data setup before WR
Data hold after WR
Address float after RD

Semiconductor Group

Symbol lelt Values

12MHz | Variable Clock

Clock | Vifci = 3.5 MHz to 12 MHz

min. max. min. max. ]
fne 400 |- |6tac—100 |-
fwwn 400 |- |6lga—100 |-
e 130 |- |tga-53 |-
taoy |- |252 |- Steio — 165
IRHDX 0 - 70 ] =
tanoz - 97 - 2t — 70
P 517 |- Blcyo — 150
oy |- (585 |- |9t 165
tuw 200 [300 |3tqc —50 | 3qe +50
w203 |- boa—130 |—
twwn |43 (123|100 40 [tqo +40
o |33 |- |tac-50 -
fowi  |433 |- |Ttge - 150 |-
wax |3 |- |t —50 -
P S T 0

29

ns
ns

ns

ns

ns
ns

Unit

ns

ns
ns
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AC Characteristics for C501-L24 / C501-1R24 (cont'd)

External Clock Drive Characteristics

Paraméter

Oscillator period '
High time

Low timé

Rise time

Fail time

Semiconductor Group

é);mbol

ferex
ferex

leten

onel
i

TN

30

min.
83.3

leifVangs N
Variable Clock

Freq. = 3.5 MHz to 12 MHz

max.

285.7

| forer ~ ferox
ferel = tenex
20
20

Tunit
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AC Characteristics for C501-L24 / C501-1R24

Vee=5V+10%, —15%; Ve =0 V

Ta=07C to 70 °C for the SAB-C501

C501

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

Program Memory Characteristics

Parametéi’ Symbol [ 7 7i.7iﬁxriir-\/alues Unit

24 MI:iz Variable Clock :

Clock 1/te o = 3.5 MHz to 24 MHz

min. | max. | min. max.

ALE pulse width |43 |- 2t06-40 |-  |ns
Address setup_to ALE R rljwiu 17 - toloL _25 - ns
Address hold after ALE Tt 17 1= ltaw-25 |- ns
ALE low to valid instr in N fy - 80 - 4 tool — B7 ns
ALEto PSEN e |22 |- toe—20 |- ns
PSEN pulse width fos |95 |—  |B160-230 |- ~Ins
PSEN to valid instr in toy [ m - 310 -65 |ns
Input instruction hold after PSEN 'Ep'x.xw o - o - ns
Input instruction float after PSEN | fpyy” - 32 - tore — 10 ns
Address valid after PSEN | bxe? |37 = oo -5 - ns
E&ress to valid ins{r in - EAV.V ' - 1148 |- 5 teicL — 60 ‘7 7n;
Adoress foat OPSEN om0 1= Jo [ fns

") Interfacing the C501 to devices with float times up to 37 ns is permissible. This limited bus contention will not

cause any damage to port 0 Drivers.
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AC Characteristics for C501-L24 / C501-1R24 (cont'd)

External Data Memory Characteristics

Parameter

RD pulse width

WR pulse width

Address hold after ALE
HD to valrd data in

Data hold after RD

Data float atter RD

Ame’ data in
Address to valrd data in

ALE to WR or RD

Address valld to WFt orRD

WR or RD high to ALE high

Data valrd to WR transition

Data setup before WR

Data hold after WR
Address float after RD

Semiconductor Group

Symbol

errt Values Unit
"24MHz |  Variable Clock
Clock | 1/t = 3.5 MHz t0 24 MHz
mln ma; ;;n. o max. -
180 |- |6tqu-70 |- = |ns
180 |- |6tga-70 |- ns
15 |- |ea-27 |- Tns
- 118 |- 5l0a=90 |ns
o |- Jo _ ns
- les |- 260—20 |ns
200 |- Blao—133 [ns
- l220 |- 19 10— 155 [ns
7% [175 [310a—-50 [3faa+50 |ns
67 |- |4ta-97 |- |ns
17 |67 |taa-25 |taw+25 [ns
5 |- |wa-37 |- ns
1170 |- |7ew-122 |-  ns
15 |- ta-27 |-  |ns
- |0 |- o ns
32
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AC Characteristics for C501-L24 / C501-1R24 (cont'd)

External Clock Drive Characteristics

;arameter ) ] Symbol - Limit Values Unit
Variable Clock -
Freg. = 3.5 MHz to 24 MHz
~min. max.
E);cillator period teroL 41.7 - 7 285.7 - ns
Hightime tonox 112 fero — forox ns
Low time o tchx 12 o torce — ferex i ns
Rise time B ' oo - 12 n's' )
Fall time toor |- 12 s
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AC Characteristics for C501-L40 / C501-1R40
Vee =5V +10%, —15%; Vss =0V

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

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

Program Memory Characteristics

Parameter | symbol © Limit Values Unit
40MHz |  Varlable Clock |
Clock 1/tg e = 3.5 MHz to 40 MHz

min. |max. | min. max. ]
ALE pulse width e |35 |- |2tqe-15 |- lns
Address setup to ALE e 100 |- a-t15 |- ns
Address hold after ALE |10 |- la-15 |- lns
ALE low to valid instr in |- |58 |- d150-45 |ns
ALELPSEN  ltw 10 |- =15 |-  |ns
PSEN pulse width o |80 |—  |3fqe-15 |- ns
F’Sﬁ to valid insﬁ in - touv - 25 - 31cc - 50 ns -
Input instruction hold after PSEN |t |0 |- |0 |- s
Input instruction float after PSEN | fpy,? | — |20 |- fwo -5  |ns
Address valid after PSEN loxw? 120 = -5 |- ns
Address to valid instrin oy |~ 165 |=  |51gc-60 |ns
Address float to PSEN e -5 |- -5 |- s

*) Interfacing the C501 to devices with float times up to 25 ns is permissible. This limited bus contention will not
cause any damage to port 0 Drivers.
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C501

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

External Data Memory Characteristics

Parameter Symbol Limit Values Unit

B 40 MHz _ Variable Clock

Clock 1/te oL = 3.5 MHz to 40 MHz

Tnin. max. | min. 7 max.
RD pulse width e 120 |- 6o —30 |- ns
WR pulse width twwn 1120 | = 610c—-30 |- ns
Address hold after ALE fLiaxe 10 - toe, — 15 - ns
RD to valid data in laLov - s |- 5100-50 |ns
Data hold after RD fanox 0 - 0 = ns
Data float after RD trD2 - 38 |- 2t —12 |ns
ALE tovalid datain o |- 150 |=  181qa-50 |ns
Kddress to valid data ih tavov - 150 |- 9tee - 75 ns
ALEtoWRorRD Jtw |80 |90 (3100 -15 |3t +15 |ns
Address valid to WR or RD favL 70 - 410 -30 |- ns
WR or RD high to ALE high e (10 140 ltae-15  |tqo + 15 Ins
Bgia valid to WR transition favwx 5 - ‘;CLCL -20 e Wﬁrin;i
Data setup before WR town 1125 |— 7100 -50 |- ns
Data hold after WR tWHQ,: 5 - torol - 20 e ns
Address float after RD taaz - 0 i— B o ns
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AC Characteristics for C501-L40 / C501-1R40 (cont'd)

External Clock Drive Characteristics

Parameter |Symbol| LimitValues  |Unit
~ Variable Clock ]
Freq. = 3.5 MHz to 40 MHz
min. [ max.
Oscillator periodrm- fooL 55 o 285.7 ns/m
High time ) fomex 10 ICLCL—rCL;;WiiT\gm
Lowtime tacx | 10 ’ Ttoee—towex |0
Rise time e - 0 s
Fall time I A s
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ALE

— ~— fupL
iy —

O T [ T —
~| toy |~

FSEN J \

~l= fap —| oy |+
R Y - toxz
= Foxix

Pori0 )—d AO-A7 Insir.IN AD-A7 )—(

AVIV

Port2 X A8-A15 X AB-A15

MCTO0096

Figure 4
Program Memory Read Cycle
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-

WHLH

-

4

LoV l
- Trtgw
i ) s
RD ' /
= hov =
- o | = fuoz =
= i [~ [
=~ fauz = Tk
AO-A7 from ] AQ-A7 Instr.
Port0 :)‘( Ri_or DPL XX)U __ Data N S_( from_PCL IN
- e -
[~ haov — ”‘

Port2

o>l

P2.0~P2.7 or AB-A15 from DPH

A

A8-A13 from PCH

Figure 5
Data Memory Read Cycle
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) By [=—
ALE
PSEN / \
T e
L ) /
b T
- hw [~ ’ = = fonox
= Aiaxa =
~ fovwu —
AD-A7 from AD-A7
Port0 :)-{ oo K Data OUT fromm Pcn—(msv‘m
- fayw
Port2 X P2.0-P2.7 or AB-A15 from DPH X A8-A15 from PCH
MCTD0098
Figure 6
Data Memory Write Cycle
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ROM Verification Characteristics for C501-1R

C501

ROM Verification Mode 1

Parameter Symbol Limit Values  |Unit
min - max.

Address to valid data v |- 48 g0 ns

ENABLE tovaliddata ferav Biroe ns

Data fioat after ENABLE Ttz [0 48 1o ns

Oscillator frequency | tae, |4 6 IMHz

4{ Address ’—<

Address: P1.0-P1.7=A0-A7
P2.0-P2.4=A8-A12
Data: P0.0-P0.7=D0-D7

Figure 7
ROM Verification Mode 1

Semiconductor Group 40

P1.0-P1.7
P2.0-P2.4
_ favav
Ports —————{ Data OUT }———
faov _ | R
P2.7
ENABLE

NCTOD049

Inputs: P2.5-P2.6, PSEN=¥;g
ALE, EA= V)
RESET = Vs
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Vec=0.5V
« 0.2V,c+0.9
> Test Points
0.2Vge~0.1
0.45v

MCT00039

AC Inputs during testing are driven at V.c — 0.5 V for a logic '1’ and 0.45 V for a logic ‘0. Timing
measurements are made at Vi, for a logic *1’ and ¥, ... for a logic ‘0’.

Figure 8
AC Testing: Input, Output Wavetorms

\ Vou=0.1V

P
Timing Reference
Points
/ Vo 101V

MCT00038
For timing purposes a port pin is no longer floating when a 100 mV change from load voltage

accurs and begins to float when a 100 mV change from the loaded V,,, / ¥, level occurs.
Iou ! Ty 2 £20 mA.

l/Locd

Figure 9
AC Testing: Float Waveforms

T fCLCl

Voe-0.5V == = =

0.45v

|
~foex == = o MCT00033

Figure 10
External Clock Cycle
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C501

Crystal Oscillotor Mode

_Lﬁ 3.5 - 40 MHz =2

C=20pF £10pF
(incl. stray capacitance)

Figure 11

XTAL2

P-LCC—44/Pin 20
P-DIP-40/Pin 18
M—QFP—44/Pin 14

XTALL
P-LCC-44/Pin 21
P-DIP-40,/Pin 19
M-QFP-44/Pin 15

Driving from External Source

NC. XTALZ

External Oscillator
Signal
29ne — xTALt

P-LCC-44/Pin 20
P-DIP-40,/Pin 18
M-QFP—44/Pin 14

P-LCC-44/Pin 21
P-DIP-40/Pin 19

M-QFP-44/Pin 15

MCS02452

Recommended Oscillator Circuits
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Package Outlines

P-LCC-44 — SMD for C501-L / C501-1R (“non-G* Versions)
(Plastic Leaded Chip-Carrier)

Sy >'<
=
08 max £ E; E 1.2x45"
- - ' Sy 8 -
. (o)
; '
\
Crm | G
o nta 55108 (216865 AGID
1 - - 5135 e {=]038WA-3Di22x
| i1 1
23-0- . . . - 766 008 -
04372 & 12018 MIA-BID|44x *
} - 27 -
-» D
\ !
A =
w
) ®
1
44 1 index Marking
0.5x45 11x45°
[ 3 — -
3x

- 56007
- 1788 -

1) Does nat include plastic or metal protrusion ¢f 0.15 max. per side

Sorts of Packing

Package outlines for tubes, trays etc. are contained in our
Data Book "Package Information”

SMD = Surface Mounted Device Dimensions in mm
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(Plastic Leaded Chip-Carrier)

1B.567c05"
-
1753 :0%

Sorts of Packing

P-LCC-44 —~ SMD for C501G-L / C501G-1R (“G" Versions)

an X
£ o
083 m E g E 11 x 45
- 5% 8 T
— 1 oy T
Z it Miﬁ@iiﬁ
27, 8508
4301 01 g
04350 L 1018 wIA-B-D 4ax 0.l 1753072
27
-» i f+/0 18 A-B-D
o i !
Al Bl |
A s
A A
o {8
) i |
'
44 1 Index Marking
11x45
o .

=~ 018 A-B-D

1) Does not include plastic or metal protrusion of 015 max. per side

Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”

SMD = Surface Mounted Device

Semiconductor Group
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SIEMENS 501

P-DIP-40 for C501-L / C501-1R (“non-G“ Versions)
(Plastic Dual in-Line Package)
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Index Marking

925max

Sorts of Packing
Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”

SMD = Surface Mounted Device Dimensions in mm
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SIEMENS C501
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( P-DIP-40 for C501G-L / C501G-1R (“G" Versions)

(Plastic Dua!l in-Line Package)
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Index Marking r
) Does nct ncidoe glastic or metal protrusion of 025 max. per side J

Sorts of Packing
Package outlines for tubes, trays etc. are contained in aur
Data Book “Package Information”

SMD = Surtace Mounted Device Dimensions in mm
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SIEMENS

P-MQFP-44 — SMD for C501-L. / C501-1R {“non-G“ Versions)
(Plastic Metric Quad Flat Package)
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Index Marking 1
_ 06x45 ¢

1) Does not include plastic or metal protrusion of 0.25 max. per side

Sorts of Packing
Package outlines for tubes, trays etc. are contained in our

Data Book “Package Information”.
SMD = Surface Mounted Device Dimensions in mm
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SIEMENS cso

P-MQFP-44 — SMD for C501G-L. / C501G-1R (“G" Versions)
(Plastic Metric Quad Flat Package)

Detailed schematic is to be defined

Sorts of Packing
Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”

SMD = Surface Mounted Device Dimensions in mm
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