SIEMENS

8-Bit CMOS Microcontroller Family SAB-C511
SAB-C511A

SAB-C513

SAB-C513A

SAB-C513A-H

Advance Information

@ Fully software compatible to standard 8051/8052 microcontrollers
® Up to 8 MHz operating frequency
® Upto 12 Kx8 ROM /EEPROM
® Up to 256x8 RAM
@ Up to 256 x 8 XRAM
® Four 8-bit ports
® Up to three 16-bit Timers / Counters (Timer 2 with Up/Down and 16-bit Autoreload Feature)
® Synchronous Serial Channel (SSC)
® Optional USART
® Up to seven interrupt sources, two priority levels
® Power Saving Modes
® P-LCC-44 package
® Temperature Ranges : SAB-C511/511A/513/513A 7,: 0°Cto70°C
SAF-C513A Ty: -40°Cto85°C
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Additional Units to SAB-CS11 Functionality VCAO2408
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SIEMENS SAB-C511/ C513

The SAB-C511, SAB-C511A, SAB-C513, SAB-C513A, and SAB-C513A-H are members of a family
of low cost microcontrollers, which are software compatible with the components of the SAB 8051,
SAB 80C51 and SAB-C500 families.

The first four versions contains a non-volatile read-only (ROM) program memory. The
SAB-C513A-H is a version with a 12 Kbyte EEPROM instead of ROM. This device can be used for
prototype designs which have a demand for reprogrammable on-chip code memory.

The members of the microcontroller family differ in functionality according table 1. They offer
different ROM sizes, different RAM/XRAM sizes and a different timer/USART configuration.
Common to all devices is an advanced SSC serial port, a second synchronous serial interface,
which is compatible to the SPI serial bus industry standard. The functionality of the SAB-C513A-H
is a superset of all ROM versions of the SAB-C511/C513 family.

Table 1

Functionality of the SAB-C511/C513 MCUs

Devicek ™ ROM |EEPROM RAM | XRAM Timers) |USART [SSC
Size Size Size Size

SAB-C511  |25KB |- |128B %- Tt |- v

SAB-C511A }4?’8’ - lééEB — |70, T e

SAB-C513 |8 KB - 256 B - %O, T1,T2 'v v

SABC513A  |12KB |- % 2568 1256B  TO.T1.T2 v |/

SABCSISAH - |12KB ;2568;/256‘8 forrels 1o

Y TO/T1 refers to the standard 8051 timer 0/1 units, T2 refers to the 8052 timer 2 unit.
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SIEMENS SAB-C511/C513
Table 2
Ordering information
Type Ordering Package | Description
Code (8-Bit CMOS microcontroller)
SAB-C511-R8N Q67120-C0984 | P-LCC-44 |with mask-programmable ROM (2.5K)
(8 MHz)
SAB-C511A-R8N Q67120-C0985 | P-LCC-44 | with mask-programmable ROM (4K)
(8 MHz)
SAB-C513-R8N Q67120-C0986 | P-LCC-44 | with mask-programmable ROM (8K)
(8 MHz)
SAB-C513A-R8N Q67120-C0987 | P-LCC-44 | with mask-programmable ROM (12K)
(8 MHz)
SAF-C513A-R8N Q67120-C0988 | P-LCC-44 | with mask-programmable ROM (12K)
(8 MHz), ext. temp. —40 'Cto 85 °C
SAF-C513A-H8N Q67120-C0989 | P-LCC-44 | with reprogrammable EEPROM (12K}
(8 MHz), ext. temp. ~ 40 ‘C to 85 °C
V%C V%S

XTAL1T ——»|
XTAL2 4—

RESET —-——»

A —
AL +—r
PSEN €——]

SAB-C511/513

—~ Port 0
T 8-Bit Digital 1/0
_« Port 1
(— 8-Bit Digital 1/0
— Port 2

" 8-Bit Digital 1/0
o, Port 3
e 8-Bit Digital 1/0

MCLO2409

Figure 1

SAB-C511/513 Logic Symbol
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SIEMENS SAB-C511/C513

Pin Configuration

(top view) g
| | _
| z
i =
‘ = 0 O ooy oo [ Y e R e B e
UYL = <C < I <T
TS TS TN T T TN T N
<+ M- O o - N
P I = S = Wi e B i e
Qaocaono Z>0aaaon B
I N Y Y Y O N O o =
\ 6 5 4 3 0 1 444342 4140 ‘
P1.5/5L5 07 - 39[0P0.4/4D4 !
P16 08 v 38[1P0.5,/AD5
J P1.709 37[0P0.6,/4D6
. ResET 1o SAB-C511 36[5P0.7/AD7
‘ "P3.0/RXD 11 SAB-C511A 350 EA
\ N.C.Cf12 SAB-C513 34[IN.C.
| " P3./TD 03 SAB-C513A BPALE =
‘ P3.2/INTC ] 14 SAB-C513A-H 32[0PSEN | %
P3.3/INTI [} 15 31[0P2.7/A15 |
P3.4/T00]16 300P2.6/414 |
‘ P35/ [Lﬂ 290 P2.5/A13
} 18 19 20 21 22 23 24 25 26 27 28 ) ~
' [ N N N U AU N I =
EeYN o RSZRo
i TN E> F NN gw
S S = NS MC202410 ‘ -
Ny o ey o T N !
/ o o a a C{\L, $ &1 ‘ B
1) Secondary functions of these pins are not available in the SAB-C5'1/C511A '
i =
! £
L _ , -
Figure 2

[

If the SAB-C513A-H is used in programming mode, the pin configuration is different to figure 2 (see
figure 4).
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SIEMENS SAB-C511/ C513

Table 3
Pin Definitions and Functions

Symbol Pin Number |1/0*} | Function
P-LCC-44
P1.7-P1.0 9-2 110 Port 1

is a bidirectional I/O port with internal pull-up resistors.
Port 1 pins that have 1s written to them are pulled high by
the internal 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 characteristics)
because of the internal pullup resistors. Port 1 also
contains the timer 2 and SSC pins as secondary function.
In general the output latch corresponding to a secondary
function must be programmed to a one (1} for that -
function to operate. —_
For the outputs of the SSC (SCLK, STO) special circuitry .
is implemented, providing true push-pull capability. The -
STO output in addition will have true tristate capability.
*When used for SSC inputs, the pull-up resistors will be
switched off and the inputs will float (high ohmic inputs).
Details about the port 1 structure see chapter 6.1.1.

' The alternate functions are assigned to port 1, as follows:

2 P1.0 T2 Input to counter 2

3 P11 T2EX  Capture -Reload trigger of timer 2
Up-Down count
14 P1.2 SCLK  SSC Master Clock Output
i SSC Slave Clock Input
5 P13  SHI SSC Receive Input
6 P14 °~ STO SSC Transmit Output
7 P15 SLS Slave Select Input
" not available in the SAB-C511/511A

) 1 =Input
O = Output

Semiconductor Group 5




SIEMENS

Table 3

Pin Definitions and Functions (cont'd)

;Symborir
i P-LCC-44
P3.0-P3.7 11, le}
13-19 i

|11
13

14
115
16

XTAL2 |20 L

) o= Input
O = Output

Semiconductor Group

" Pin Number “/o*) “Function

1P70rt3m

SAB-C511/C513

'is a bidirectional IO port with internal pull-up resistors.
Port 3 pins that have 1s written to them are pulled high by
the internal pullup resistors, and in that state can be used

i as inputs. As inputs, port 3 pins being externally pulled

 low will source current (/,, in the DC characteristics)

| because of the internal puliup resistors. Port 3 also

‘contains the interrupt, timer, serial port and external

I memory strobe pins that are used by various options. The
output latch corresponding to a secondary function 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
P3.1 TXD
iP3.2 INTO
P3.3 INT1
P3.4 TO
P35 T1
P3.6 WR
P37 RD

") not available in the SAB-C511/511A

XTAL2

Receiver data input {(asynchronous)
or data input/output (synchronous)

of serial interface (USART) "
Transmitter data output (USART)
(asynchronous) or clock output
(synchronous) of serial interface
Interrupt O input / timer 0 gate control
Interrupt 1 input / timer 1 gate control
Counter 0 input

Counter 1 input

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

Read control signal : enables the
external data memory to port O

1 Output of the inverting oscillator amplifier.

BRI
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SIEMENS

SAB-C511/C513

Table 3

Pin Definitions and Functions (cont'd)

Symbol Pin Number

P-LCC-44

1/0*)

Function

XTAL1 21

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, whitle 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 in the AC characteristics must be
observed.

P2.0-P2.7 24-31

VO

Port 2

is a bidirectional I/O port with internal pullup resistors.
Port 2 pins that have 1s written to them are pulled high by
the internal puilup resistors, and in that state can be used
as inputs. As inputs, port 2 pins being externally pulled
low will source current (/,, in the DC characteristics)
because of the internal pullup resistors. Port 2 emits the
high-order address byte during fetches from external
program memory and during accesses to external data
memory that use 16-bit addresses (MOVX @DPTR). In
this application it uses strong internal pullup 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.

PSEN 32

The Program Store Enable

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

RESET 10

RESET

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

*) | =Input
O = Output

Semiconductor Group




SIEMENS SAB-C511/C513

Table 3

Pin Definitions and Functions (cont'd)

Syﬁbdrr 1 Pinwﬁarmber | l/O*) Function ) - -
i | P- LCC 44 |

ALE 33 Ne The Address Latch Enable

output is used for latching the low-byte of the address into
i | | external memory during normal operation. 1t is activated
L every six oscillator periodes except during an external
i data memary access.
If no external memory is used, the ALE signal generation
‘can be inhibited reducing system RFI by clearing

EA T 35 ' | External Access Enable
: When held at high level, instructions are fetched from the
| "internal ROM when the PC is less than the size of the

internal ROM :  SAB-C511 0AQ0H
SAB-C511A 1000H
i SAB-C513 2000}

SAB-C513A/A-H 3000y
. When held at low level, the microcontroller fetches all
| i mstructions from externai il program memory.

P0.0-P0.7 4336 "o Iporto

( is an 8-bit open-drain bidirectional 1/Q port. Port 0 pins
: I'that have 1s written to them float, and in that state can be
f used as high-impendance inputs. Port 0 is also the
I multiplexed fow-order address and data bus during
"accesses to external program or data memory. In this
‘ application it uses strong internal pullup transistors when
i i  Issuing 1s. External pullup resistors are required during

‘ i program verification.

Vs ( 22 7 i‘ - Circun ground potential
Vee | 44 - ' Power Supply terminai for all operating modes
N.C 1,12 — | No connection, do not connect externally
23, 34 [
) 1= Input
O = Qutput

Semiconductor Group 8



SIEMENS

SAB-C511/C513

Ve Vs
XTALT ——»
XAz Port 0 .
Address/Data
"o SAB-C513A-H
Progromming | PMS1 ———» Control Lines
Mode Select 9 pysz > (—— (PRES, PALE,
"1 PCS, PRD, PWR)
PMS3 —»

MCLO2411t

Figure 3
SAB-C513A-H Logic Symbol in Programming Mode
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Figure 4
SAB-C513A-H Pin Configuration in Programming Mode (P-LCC-44)
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SIEMENS SAB-C511/ C513

Table 4
Pin Definitions and Functions in Programmmg Mode (SAB C513A-H only)

Symbol 1 Pin Number ‘I/O*) Functlon
P-LCC-44

PRES 15 || {Programmlng Interface Reset -
J f JA high level on this input resets the programming interface and

its regnsters to their initial state.
ADO - AD7 ’ 43-36 IO  Bidirectional Address/Data Bus
! ADO-7 is used to transfer data to and from the registers of the
( ‘ programming interface and to read the data of the memory field
durmg EEPROM verification.

S — I

Programmmg Address Latch Enable

This input is used to latch address information at ADO-7. The
trailing edge of PALE is used to latch the register addresses.

r Each read or write access in programming mode must be

initiated by a PALE high pulse.

{ — - T

| Programmmg Read Control

| Alow level at this pin (and PCS=low) enables the AD0-7 buffers
‘ i for reading of the data or control registers of the programming
\ " interface.

1 | Programmmg erte Control

| | A low level at this pin (and PCS=low) causes the data at ADO-
7 to be written into the data or control registers of the
programmlng interface.

PCS 17 ‘| ' Programming Chip Select
A low level at this pin enables the access to the registers of the
| | programming intertace. If PCS is active, either PRD or PWR
} ‘ control whether data is read or written into the registers.
| PCS should be always deactivated between subsequent
) ‘ ‘ accesses to the programmmg interface.
XTAL2 20 [ XTAL2
J Output of the lnvertlng oscnlator ampllfler
XTAL1 21 - XTAL1
‘ Input to the inverting oscillator amplifier and input to the internal
clock generator circuits.
‘ | ' To drive the device from an external clock source, XTALT
|

should be driven, while XTAL2 is left unconnected. During the
device programming a clock must be always supplied.

1 =Input
O = Output

Semiconductor Group 10



SIEMENS SAB-C511/ C513

Table 4
Pin Definitions and Functions in Programming Mode (SAB-C513A-H only) (cont'd)

Symbol Pin Number ‘ 1/0*) | Function
P-LCC-44 ‘ o
PMSO0 35 | Programming Mode Select
PMS1 33 PMS0-3 are used to put the SAB-C513A-H into the program-
PMS2 32 ming mode. In normal mode the programming mode select pins
PMS3 10 have the meaning as shown in the table telow. PMS0-3 must
be set to the logic level as described in the table below.
Normal Mode | Progr. Mode |Required
Pin Names Pin Names Logic Level
EA - PMS0 0
ALE PMS1 1
PSEN PMS2 0
RESET PMS3 1
l_/SS 22 ) - Circuit ground potential
Vee 44 - Power supply terminal for all operating modes
N.C. 1-9, 11-14, - No connection
23-31,24 These pins must not be connected.
") | = Input
O = Output
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SIEMENS SAB-C511/C513

Functional Description

The SAB-C511/C513 microcontrollers are fully compatible to the standard 8051/80C52 and C500
microcontroller family. While maintaining all architectural and operational characteristics of the
80C52/C500 the SAB-C511/C513 incorporates enhancements such as additional internal XRAM
and a second (synchronous) serial interface unit.

Figure 5 shows a block diagram of the SAB-C511/C513 microcontroller family.

e e ettt !
) Z
e 1 SAB-C511/513 :
s ——)  Family )
| RAM |
XTALL —»l I
XTAL? €= 128 byte !
i 256 byte !
: 0SC & Timing :
| ; |
RESET — x f |
CPU — - !
ALE |
FSEN N L, Port 0
o Timer 0 ﬂ(rw/a—aw Digital 1/0
1

fimer . Joo e B
R 1~ 8-Bit Digitai [/0
|
g 1 . . 1, Port 2
e Cor *\f 1= 8-Bit Digital /0
- |
1 R . a1 . Port3
mierrupt Unit L= e ~ B-Bit Digital 1/0

MCB02413

|

4 Optional unit, depending on version

Figure 5
Block Diagram of the SAB-C511/C513 Units

Semiconductor Group 12
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SIEMENS SAB-C511/C513

CPU

The SAB-C511/C513 are efficient both as a controller and as an arithmetic processor. it has
extensive facilities for binary and BCD arithmetic and for bit-handling capabilities. Efficient use of
program memory results from an instruction set consisting of 44 % one-byte, 41 % two-byte, and
15 % three-byte instructions. With a 8 MHz crystal, 58 % of the instructions execute in 1.5 us.

Special Function Register PSW (Address DOy) Reset Value : 00y
MSB LSB
Bit No. 7 6 5 4 3 2 1 Q
DOW ‘ CcY ‘ AC ‘ Fo l RS1 ’ RSO ov F1 i P PSW
Bit Function
cYy Carry Flag
AC Auxiliary Carry Fiag (for BCD operations)
FO General Purpose Flag

RS1 RSO Register Bank select control bits
0 0 Bank 0 selected, data address 00-07H
0 1 Bank 1 selected, data address 084-0F
1 0 Bank 2 selected, data address 104-17
1 1 Bank 3 selected, data address 18-1Fy

Qv 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.

Semiconductor Group 13




SIEMENS SAB-C511/ C513

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

The 34 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 5 and table 6. |n table 5 they are organized in groups which refer to the
functional blocks of the SAB-C511/C513. Table 6 illustrates the contents of the SFRs, e.g. the bits
of the SFRs, in numeric order of their addresses.

Semiconductor Group 14
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SIEMENS SAB-C511/C513
Table 5
SFRs - Functional Blocks
Block Symbol Name Address | Contents after
Reset
CPU ACC Accumulator EOH" |00y
B B-Register FOn" |00y
DPH Data Pointer, High Byte 834 00y
DPL Data Pointer, Low Byte 182 00y
PSW Program Status Word DOH" |00y
SP Stack Pointer 81H 074
SYSCON | System Control Reg.  C511/C511A/C513 | B1y XX1XXXX0g¥
‘ C513A/C513A-H | B1y XX1IXXXXXg %
Interrupt  IE Interrupt Enable Register Asy" 00y
System P Interrupt Priority Register B8y " X0000000g >
Ports PO iPort0 8oy " FFy
Pt Port 1 oK " FFy
P2 Port 2 Aly " FFH
P3 Port 3 BOy " FFH
SSC SSCCON | SSC Control Register E8y" |07y
STB SSC Transmit Buffer E9H XXH?)
SRB SSC Receive Register EAH P XXRH3)
SCF SSC Flag Register F8y " XXXXXX00g *
SCIEN SSC Interrupt Enable Register FIH XXXXXX00g®
SSCMOD | §SC Mode Test Register EBH 00
USART PCON 2 | Power Control Register 87H . OXXX0000g®
SBUF Serial Channel Buffer Register 9 XXH 3
SCON Serial Channel 1 Control Register 98y " 00N
Timer0/ | TCON Timer Control Register 88y " 00H
Timer 1 TMOD Timer Mode Register 894 00H
TLO Timer 0, Low Byte 8AH 00H
TL1 Timer 1, Low Byte 8By 00H
THO Timer 0, High Byte 8CH 00y
TH1 Timer 1, High Byte 8Dy 00K
Timer 2 T2CON Timer 2 Control Register c8y " 00H
T2MOD | Timer 2 Mode Register Coy XXXXXXX0g ¥
RC2L Timer 2 Reload/Capture Register, Low Byte | CAy 00y
RC2H Timer 2 Reload/Capture Register, High Byte| CByy 00H
TL2 Timer 2 Low Byte CCq 00y
TH2 Timer 2 High Byte CDy 00K
Power PCON 2| Power Control Register 87y 0XXX0000g*
Save Mode

U Bit-addressable special function registers

2} This special function register is listed repeatedly since some bits of it also belong to other functional blocks.

3)

Semiconductor Group
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SIEMENS SAB-C511/C513

Table 6
Contents of the SFRs, SFRs in Numeric Order of their Addresses

mﬁﬁgisieir Content |Bit7  Bit6 |Bit5 TBlM Bit3 TB|t2 Bit 1 TBnO
after ,
Reset ! J{
80y FFQ47’ 7 s |5
Bﬂigf P o7ty 7 1f6 5
82y ' ooy ii' Te |5
834 Yooy, |7 & |5
87 T oxxx- |sMop |- -
B A S N S R
88y | TCON 00 TF1 TR1 TFO TRO
sy oD oy [GATE o7 i [
8AL | TLO 00 7 6 4
8By | TLI oy |7 6 4
8Cy |THO o0y |7 fs (4
gy [THi ooy |7 |6 | ENNNEIN
90y 4447 |y - - SIS |[sTO SRl [SCLK
98y | SCON 00y | SMo TSM1 SM2 |REN | TB8 RBS
99y | SBUF XXy |7 6 |5 ff'*4’§\7777
A0y P2 FFy 7 8 s R - - N R
A8y |IE- ooy EAL '7)vv6T7 ET2 |ESO |ET1  |EXi ETO  |EX0
BOH 'P3 |FFy  RD  |wmR 1Tt [T0 [INTT [INTO |TxD0 |RxDO
By SYSCON nyfm" I ’mo O EAE |- o[- - xMéEé
B8y IP X000 - PSSC | PT2 PS PT1 PX1 PTO PX0
‘ 00005 |
6&IﬁTQCON 00
COy | T2MOD | XXXX-
XXX0g
CAy IRC2L ooy
CBy RC2H |00y
ccy [Tl2  Jooy
Coy [TH2 ooy
DOy |PSW |00y
Eop [ACC |00y
E8; | SSCCON | o074
E9y STB | XXy
EAy |SRB |xxy
EBy | SSCMOD 0013 ¥

Foy |B . 00H

Semiconductor Group 16



SIEMENS SAB-C511/C513

Table 6

Contents of the SFRs, SFRs in Numeric Order of their Addresses (cont'd)

Addr | Register | Content Bit7 |Bit6  Bit5 |Bit4 |Bit3 |Bit2 |Bit1  Bit0
after | i
Reset ! -

F8y ~ SCF XXXX- - - - - - - WCOL | TC
XX00g

F9y |SCIEN  |[XXXX- |- = - |- - - WCEN | TCEN

| XX00g

) X means that the value is indeterminate and the location is reserved.
2l The availability of the XMAP bit and the reset value of SYSCON depends on the specific microcontroller
SAB-C511/511A : 101X0XXXg - bit XMAP is not available
SAB-C513/513A/513A-H . 101X0XX0g - bit XMAP is available

3 This register ist only used for test purposes and must not be written. Otherwise unpredictable results may
oceur.

Shaded registers are bit-addressable special function registers.

Semiconductor Group 17




SIEMENS SAB-C511 / C513

Timer/ Counter 0 and 1
Timer/Counter 0 and 1 can be used in four operating modes as listed in table 7:

Table 7
Timer/Counter 0 and 1 operating modes
Mode Déscriptioh 7 TMOD Input Clock
Gate . cT | M ‘ Mo internﬂexternal {max)
0 | 8-bit timer/counter with a X | X |00 fudeor | Joscherse
divide-by-32 prescaler ‘ J
1 16-bit timer/counter X X 0 1 fosche Josclas
2 | B-bit timer/counter with X X 0 Joscl12 Sfosclz4
8-bit auto-reload
Timer/counter O used as one X X 1 1 Josolr Josc/za
8-bit timer/counter and one
8-bit timer
Timer 1 stops

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

In “counter” function the register is incremented in response to a 1-to-0 transition at its
corresponding external input pin {P3.4/T0, P3.5/T1). Since it takes two machine cycles to detect a
falling edge the max. count rate is f;sc/24. External inputs INTO and INT1 (P3.2, P3.3) can be
programmed to function as a gate to facilitate pulse width measurements. Figure 6 illustrates the
input clock logic.

fosc —»| 12 [— T —_————» fosc/12
¢/ |
i TMOD
P3.4/70 — Nl Timer 0/1
P3.5/T1 Y ! Input Clock
max fosc/24 . 1 ;
TR 0/1 Control
TCON |— ——— — &
99#8 L=t N
TMOD -
_ 21l
P3.2/INTO ]
P3.3/INT1 MCS01768
Figure 6

Timer/Counter 0 and 1 Input Clock Logic

Semiconductor Group



SIEMENS

SAB-C511/C513

Timer / Counter 2 (not available in the SAB-C511/C511A)

Timer 2 is a 16-bit Timer/Counter with 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 8.
Table 8
Timer/Counter 2 Operating Modes
~ T2CON | T2MOD  T2CON ) Input Clock
P1.1/
Mode | RXCLK CP/ TOEX Remarks . external
or A2 TR2 internal (P1.0/T2)
16-bit 0 0 1 0 0 X | reload upon
Auto- overflow
reload 0 0 1 0 1 1L | reload trigger a2 max
(falling edge) | “°%¢ Josc/24
0 0 1 1 X Down counting
0 0 1 1 X Up counting
16-bit 0 1 1 X 0 X | 16-bit Timer/
Cap- Counter {(only
ture up-counting) fos/12 max
0 1 1 X 1 L |capture TH2, |95 Josc/24
TL2 — RC2H,
RC2L
Baud 1 X 1 X 0 X | no overflow
Rate interrupt
Gene- request (TF2) fof2 max
rator 1 X 1 X 1 L |extraexternal | o€ foscl24
interrupt
(“Timer 27)
off X X 0 X X X | Timer 2 stops - -
Note: | = i falling edge
Semiconductor Group 19




SIEMENS SAB-C511 / C513

Serial Interface (USART, not available in the SAB-C511/C511A)

The serial port is full duplex and can operate in four modes (one synchronous mode, three
asynchronous modes) as illustrated in table 9. Figure 7 illustrates the block diagram of Baudrate
generation for the serial interface.

Table 9
USART Operating Modes
SCON Baudrate Description .
Mode ————
SMO | SM1
0 0 0 fosc/12 Serial data enters and exits through RxD.

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

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

1 0 | o
> E 0 os0/32 OF fosc/64 9-bit UART -
‘ 11 bits are transmitted (TxD) or
7 received (RxD)
1 f

3 1| Timer1/2 overflow rate | 9-bit UART
| Like mode 2 except the variable
| baud rate
Timer 2
Overflow
Tirmer 1
Qverflow PCON.7 T2CON
————— | sMo/sm (SMOD) (RCLK,TCLK)
Baud
Phase 2 Mode 1, 3 -2 0 0 Rate
CLK ~ |1 b Clock
(:fosc/z) . \——L \—_>
— 1 - - —e
Mode 2 1 1
MCBO2414

Figure 7
Block Diagram of Baud Rate Generation for the Serial Interface
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SAB-C511/C513

The possible baudrates can be calculated using the formulas given in table 10.

Table 10
Baudrates Selection

Baud rate
derived from

Oscillator

Timer 1 (16-bit timer)
(8-bit timer with

8-bit autoreload)

Timer 2

Semicanductor Group

Interface Mode

o

Baudrate

fnsc/12
(2  fox. /64

(25420 < timer 1 overflow rate)/32
(23M00 ¢ fo /(32 x 12 » (256-TH1))

115c/(32  (85536-(RC2H. RC2L))




SIEMENS SAB-C511/C513

Synchronous Serial Channel (SSC)

The SAB-C511/C513 microcontroliers provide a Synchronous Serial Channel unit, the SSC. This
interface is compatible to the popular SPI serial bus interface. It can be used for simple /O
expansion via shift registers. for connection of a variety of peripheral components, such as A/D
converters, EEPROMs etc., or for allowing several microcontrollers to be interconnected in a
master/slave structure. It supports full-duplex or half-duplex operation and can run in a master or a
slave mode. Figure 8 shows the block diagram of the SSC.

e— » Pin | P1.2/SCK

P—
A

J Pi- | P1.3/SRI
Clock Divider T Pin
i Control
.|l
Y —p
Shift Register H—» » Pin | P1.4/STC
Ciock Selection »

Il S | [

Receive Buf‘er Register

= Pi~ | P1.5/5LS
In*errupt 1 ‘ T T ;

<
i -
_—f\
} L, - TV
SCIEN ! ; 4
i
int. Erable Reg. Control _ocic ‘ ‘ L
\
SSCCON SCF ¢7¥71} J
Control Register Status Register ‘ i
|
as } T
| i |
| |
N A NS v
o [sternal 3us
MCED2438
L J
Figure 8

SSC Blockdiagram
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SIEMENS SAB-C511/C513

Additional On-Chip XRAM (not available in the SAB-C511/C511A/C513)

The SAB-C513A/C513A-H contain another 256 byte of on-chip RAM additional to the 256 byte
internal RAM. This RAM is called XRAM (‘eXtended RAM’).

The additional on-chip XBAM is logically located in the external data memory range from address
FFOO to FFFF. The contents of the XRAM are not affected by a reset. After power up the content
is undefined, while it remains unchanged during and after reset as long as the power supply is not
turned off. The XRAM is controlled by SFR SYSCON as shown in table 11.

Table 11
Control of the XRAM

SFR SYSCON Description

Bit XMAP
0 Reset value. Access to XRAM is dlsabled -
1 XRAM enabled. The S|gnals RD and WR are not activated during MOVX —

i accesses in the XRAM address range. -

The XRAM is accessed as external data memory. Therefore, MOVX instruction types must be used
for accessing the XRAM. A general overview gives table 12.

Table 12
Accessing the' XRAM
Insiructlon Instruction Remarks
using ‘
DPTR MOVX A @DPTR , Normally the use of these instructions would use a

(16-bit addr.) MOVX @DPTR A \ physically external memory. However, in the SAB-
' C513A/C513A-H the XRAM is accessed if it is enabled
, by bit XMAP and the 16-bit address (DPTR) is within the
\ XRAM address range FFOO - FFFFH.

RO/R1 MOVX A, @Ri If XRAM is enabled in the SAB-C513A/C513A- H, MOVX
(8-bit addr.) MOVX @Ri,A instructions using Ri will always access the internal
XRAM. External data memory cycles will not be
generated in this case. If the XRAM is disabled, MOVX
Hinstructions using Ri will generate normal external data
memory cycles.
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Interrupt System

The SAB-C511/C513 provide 7 interrupt sources with two priority levels. Figure 9 gives a general
overview of the interrupt sources and illustrates the request and control flags.

1
R Low Friority
Timer O Jverf ow TC“ [I 7 m}_ '/ »| High Pric-ity
TCON.S 7o 0
=1 1P
Timer 1 Cuerfiow R e N Ee <1,
Er— 00ky
SR P
o I3 P.3
Tirer 2 Overfiow
>1 |l e T
. 0026, cA N g
Y _\_ | [z t12 P2
R JCON5 1£.5 iF.5
TZCON.2Z
S -« c/ c/ i
LSAR 023y ' >
S Ps
{£.4 F.4
3.2/ | e e
INTG €003y, il I g
£40 IRIEE
1] 1P.0
P3.3/ - ] - >
INT® COA:h - »]
Ex1 PX1
IE.2 F.2
et B P I Pl e
CDLSH >
SSC Transmit £SsC P3sC
Comzlete £ 7 e L
T3 NEwEID i

Figure 9
Interrupt Request Sources
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Table 13
Interrupt Sources and their Corresponding Interrupt Vectors
Source (Request Flags) Vector Vector Address
IEQ External interrupt 0 0003H
TFO Timer 0 interrupt 000By
IE1 External interrupt 1 0013H
TF1 Timer 1 interrupt 001By
Rl + Tl USART serial port interrupt, 0023y
(SAB-C513/C513A/C513A-H
only)
TF2 + EXF2 Timer 2 interrupt 002BH
SSCI Synchronous serial channel 0043Q
interrupt (SSC)

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 14.

Table 14

Priority-within-Level Structure

Interrupt Source Priority
External interrupt 0, 1EO High
Synchronous Serial Channel SSC

Timer 0 Interrupt, TFO

External Interrupt 1, IE1 l
Timer 1 Interrupt, TF1

Universal Serial Channel, Rl or TI

Timer 2 Interrupt, TF2 or EXF2 Low
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Power Saving Modes

Two power down modes are available, the idle mode and the power down mode. In the idle mode
only the CPU will be deactivated while in the power down mode the on-chip oscillator is stopped.

The bits PDE and IDLE 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, power down takes precedence. Table 15
gives a general overview of the power saving modes.

Table 15
Entering and leaving the power saving modes
Mode Eﬁi;fing [ Leaving by Remarks
Example

ldle mode ORL PCON, #01H | —enabled interrupt | CPU is gated off

— Hardware Reset CPU status registers maintain
their data.

Peripherals are active

Power Down ORL PCON, #02H Hardware Reset Oscillators are stopped. Contents
Mode of on-chip RAM and SFR's are
maintained
i ‘ (leaving power down mode means
‘| | redefinition of SFR’s contents)

In the power down mode of operation, V¢ can be reduced to minimize power consumption. It must
be ensured, however, that V¢ is not reduced before the power down mode is invoked, and that Ve
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).
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Absolute Maximum Ratings

Ambient temperature under bias (T5) «.o.oooveeerienii e 0Cto+70°C
Storage temMPErature (Tar) . o uoeeriricereeeereie e rese ettt e s -65°Cto+150°C
Voltage on V; pins with respect to ground (Vsg) ... —~05VtoB5V
Voltage on any pin with respect to ground (g} «.ovoveevericorcnneniiciieiee —-05Vto Ve, + 05V
Input current on any pin during overload condition.............cc.covoiviiniiicin —-10mAto + 10 mA
Absolute sum of all input currents during overload condition ...............c.ccceees | 100 mA |

Power disSiPation............ccoiiiiiii i T8D

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 < V) the
Voltage on V. pins with respect to ground (Vsg) must not exceed the values defined by the
absolute maximum ratings.
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SIEMENS SAB-C511/C513

DC Characteristics

Vee =5V +10%,—15%; Vg =0V, 7,=0t0+70°C E
Parameter K Limit Values Unit | Test Condition =
min. max. }
Input low voitage -05 0.2 Vee i -
(except EA, RESET) - 0.1
Input low voltage (EA) Vis -05 0.2 Vg Voo -
-03
Input low voltage (RESET) Vi -05 0.2 Ve \ - =
+0.1
Input high voltage Vi 0.2 Vee Vee +05  V -
(except EA, RESET, XTAL1) +0.9
Input high voltage to XTALI1 Ving 0.7 Ve Vee +05 |V
Input high voltage to EA, RESET | V. 06 Ve 'Vee+05 |V -
QOutput low voltage
Ports 1, 2, 3 (except P1.2, P1.4) |V, - 0.45 Vv Io,=16mAD -
Port 0, ALE, PSEN Vour - 0.45 v lo,=3.2mAD" ’
P1.2/ P1.4 puli-down transistor | Rpsen - 120 Q Vou=0.45V
resistance ‘
Output high voltage =
Ports 1,2, 3 Vo 24 - Vv lon =— 80 pA
09 Vee |- 3 fon=—10 pA
Port 0 in ext. bus mode, ALE, Vor 2.4 - \Y Ion = — 800 A )
PSEN 09 Vee |- Vv Ion =—80 uA :
P1.2/P1.4 pull-up transistor Roson - 120 Q o =0.9 Vee
resistance
Logic 0 input current N -10 - 50 uA | V=045V =
(Ports 1, 2, 3) Z
Logical 1-to-0 transition current | /7. - 65 - 650 LA | Vy=2V
(Ports 1, 2, 3) =
Maximum output low current per | o u - 5 mA | Vg 1V -
pin (Ports 0, 1, 2, 3) =
Input leakage current =
Port 0 (if EA=0), EA, 1, - +1 WA 045 < Viy< Ve =
P1.2, P1.3, P1.5 as SSC inputs -
Pin capacitance Co - 10 pF  fo=1MHz,
T,=257TC E

vime
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DC Characteristics (cont'd)

Vee=5V +10%, — 15 %; Vgg=0V; To=0t0+70°C
Parameter Symbol Limit Values Unit | Test Condition
min. max.
Power supply current:
SAB-C511/C511A/C513/C513A
Active mode, 8 MHz® Ioc - TBD mA | Vee=5V,9
Idle mode, 8 MHz® lec - TBD mA | Ve=5V)>
Power Down Mode Ipp - 50 pA {V=2..55V?
SAB-C513A-H
Active mode, 8 MHz © lec - TBD mA | Vee=5V,*
ldle mode, 8 MHz® lec - TBD mA | V=5V
Power Down Mode Ion - 700 MA | Vee=2...55V?
Notes:

n

)

7

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 pont 2 pins when these
pins make 1-t0-0 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 fatch with a schmitt-trigger strobe input.

Capacitive loading on ports 0 and 2 may cause the Vo, 0n ALE and PSEN to momentarily fall bellow the 0.9 Ve
specification when the address lines are stabilizing.

Ip; (Power Down Mode) is measured under following conditions:
EA = Port0 = Vec; RESET = Vgg; XTAL2 = N.C.; XTAL1 = Vg all other pins are disconnected.

I (active mode) is measured with:

XTAL1 driven with feicu, lene: =518, Vi = Ves + 0.5V, Vi = Ve — 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).

I {Idle mcde) is measured with all output pins disconnected and with all peripherais disabled;
XTALT driven with te cp, fore. =58, Vi = Vg + 0.5V, V= Ve —0.5 V; XTAL2 =N.C;
RESET = EA = Vg5, Port0 = Vi¢; all other pins are disconnected;

I max @t Other frequencies is given by:
SAB-C511/C511A/C513/C513A .  Active mode:  TBD
Idle mode: TBD
SAB-C513A-H : Active mode: TBD
Idle mode: T8BD
where f,sc is the oscillator frequency in MHz. /.. values are given in mA and measured at Ve =5 V.

This parameter is periodically sampled and not 100% tested.
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AC Characteristics (Apply to all SAB-C511/513 Family Microcontrollers)
Vee=5V+10%,-15%; V5s=0V T,=0Cto+70C
(C_ for port 0, ALE and PSEN outputs = 100 pF; C, for all other outputs = 80 pF)

Program Memory Characteristics

Parar}\etel; Symbol Limit Values Unit

8 MHz Clock Variable Clock

1/tg o = 3.5 MHz to 8 MHz

min. max. | min. max.
ALE pulse width fni 210 - 2oL~ 40 - ns
,?daress setup to ALEi - I tavil 85 - toreL — 40 - ns
Address hold after ALE e (102 = (e -23 |- ns
ALE low to valid instr in e |- la00 |- 4ige ~ 100 |ns
ALE to PSEN e 100 |- |tge-25 - ns
PSEN pulse width w340 | = |B1gqe—-35 - ns
PSENto valid instrin toLi - 275 |- 3teic. ~ 100 | ns
Input instruction hold after PSEN | fpyx 0 - 0 - ns
Input instruction float after PSEN | foy,,” - 105 |- toro — 20 ns
Address valid after PSEN | foyay” 100 |- foroL — 25 - ns
Address to valid instr in o |- 510 |- St ~115 |ns
Address float to PSEN lizm, Jﬁoﬁ |- 0 - ns

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

limited bus contention will not cause any damage to port 0 drivers.
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External Data Memory Characteristics

Parameter 7 - S;mbol B 7 Limit Values Unit

8 MHz Clock Variable Clock

1/tereL = 3.5 MHz to 8 MHz

m|n 7 max. | min. max. '
RD pulse width lam 650 |- 6o — 100 | — ns
WR pulse width w650 |- |6tec-100 |- s
Address hold after ALE e 1215 1= |2t -35 |- " ns
RDtovaliddatain  |tmoy |- 460 |- Sloo - 165 ns
Data hold after RD favox 0 - 0 - ns
Data float after RD lavnz - 180 |- 2tee— 70 ns
ALE to valid data in Hiov - 850 |- 8l — 150 . ns
Address to valid déié in {avDy - 960 |- oo — 165 | ns
ALE 1o WR or RD w325 425 3140 —50  |3foc +50 | ns
Address valid to WR or RD Tavwt 370 - Bt —130 |- ns
WR or RD high to ALE high ot |85 | 165 | e, — 40 foreL + 40 ns
Data valid to WR transition "*7(;\/wx 75 ~ loie, — 50 - ns
Data setup before WR e 725 = | 7ige —150 |- B ns
Data hold after WR ~ twex |75 |- |fge—40 |- ns
Address float after RD A 0 - 0 ns
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SSC Interface Characteristics
Parameter Syiﬁbi;l Limit Values Unit
min ‘ max. S

Clock Cycle Time : Master Mode? ook R ) - - ‘ E

Slave Mode | 150k 900 - ns
Clock highA{ime Iscn 400 - ns
Clock low time l 400 T ns
Data &utput delayﬁir ) o ~ 100 S ns )
Data output hold ng 7v0 - ns
Data input setup ts ioo - néi
Data iﬁput hold - ) y 100 - - 7775 o
TC bit set delay tore i~ 16 foicL 'ns
External Clock Characteristics
Parameter Symbol ‘ WLirmit Values - *E\I

Variable Clock
Freq. = 3.5 MHz to 8 MHz
min. "max. i

&c_iilétor period o - téLCL ;71'.;25 - : 290 ns
High time fex 130 foror — ToLox ns
Low time foox |30 foto — forox Ins
Rise time oo~ 30 ns
Fall time - e |- |30 s
Semiconductor Group 32
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- T s - |
- i - |
HIL
= - = fouon =
= = e
/LUV
-t - ;
PLV !
i
P o s
| a4l = Rxav T
- = g -tz =
-7 -
PxI
PeriG )—( AC-A7 )—( [E % AC-A7 >—C
- T =
Fort2 X AB-A15 X AB-A15
o ) o - o MCTI0096
Figure 10
Program Memory Read Cycle
- ! -
ALK i
v [T I\ / |
i
|
PSEN / \ /
= fie =
‘ :
= ouw v TRLRH .
RC \ / !
= rov |
= o= = gy
= gz
i - -} - - !
I Rz ‘RHOX
5 AQ-4A7 from y AD-AT Instr.
ortt R or DFL bata M from PoL I ‘
i
4 i
- g . i
- favoy =

P2.C-22.7 or AB-A15 from OPH

Part? *

AB-A15 from PCH

Figure 11
Data Memory Read Cycle
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=1 fLn \‘“
ALE / \ P \
PSEN / \
‘<7fLLWL”“7’ PaLwn 7’J
|
W \ /
‘!
- ’OVWX ‘
i
IR o Renax
~
: — o huww =
{8047 from Y| ‘XX A0—A7J_<
d Instr.|
Portd :>—<( Ri or DPL | Data OUT from PCL nstr.N
- T *“‘
Port2 )( P2.0-P2.7 or A8-A15 from DPH X A8-A15 from PCH
MCT00098

Figure 12
Data Memory Write Cycle

Semiconductor Group 34

L,



SIEMENS SAB-C511/C513

ISCLK
fser o fscn
SCLK \ N / \ /_\_}
—l Iy —o! Pyp
ST0 X MsB | X X LSB: : :
I )

SRI —]E MSB :[-—D {:L /—EB

fore
TC J

(s
MCTO2417

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 becomes 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 13
SSC Timing

MCT00033

Figure 14
External Clock Drive Drive at XTAL2
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ROM Verification Characteristics (only ROM versions SAB-C511/C511A/ C513/ C513A)

Parameter Symbol L Limit Values - \ Unit i
min\. - max. - j

Addresstovaiddata ey - |48leq ~|ns -

ENABLE to valid data e - 48150,

Datafloat after ENABLE | fewez |0 |48rgq

Oscilator frequency | 1hiec |4 B s

E;g:g;z —< Address >—<
- (fAvov
Port) —————{ Dato oUT — h
’(ELCV - - e <EHOZ
P27 T\ J!—
ENABLE
MCTCOD43
Address: P1.0-P1.7=A0~A7 Inputs: P2.5-P2.6, PSEN=V
P2.0-P2.4=A8~A12 ALE, EA= V,,
Data:  P0.0-P0.7=D0-D7 RESET = ¥, s
Déviée "ypej ROM S|ze ;E:i[ve Add}éss Inactive Adar;ss o f
‘ Llnes at Port 2 Lines at Port 2 _
SAB-C511 25KB P20 P23=A8-A11 |P2.4- Pz(s_vSS -
SABC511A ‘4KB P20-P23-A8-Al1 | P24- 4-P26 = Vs -
SAB-C513 |8KB P20 P24 -AB-A12 |P25- P2.6 = Vs =
SABC513A |12KB P20 P2.5=A8-A13 P26_LSS

Figure 15
ROM Veritication Timing

vime
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AC Characteristics of SAB-C513A-H Programming Interface
Vec =5V +10%, —15%; Ve=0V Tr=0Cto+70C

Parameter

ALE pulse width

Address setup to ALE ‘rPATV 120 - ns

Address hold after ALE
Address to valid data out

PRD/PWR pulse width

PRD to valid data out

Data hold after PWR

Data float after PRD

Ch|p select hold after PRD/PWR mactlve
ALE to PWR or PRD

PWR or PRD h|gh to ALE h|gh

Data setup before PWR rising edge

Data hold after PWR rising edge

Data float after PCS
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TouL
4 ) |
PALE / St }
T fecc teoL
PRD \ /
focs / i
- PLC PROV o] Poen I___
o foap
FCS 7
Toua Toor
F A0-7
ADO-7 H( Reg. Addr.

Data OQUT )H—:[—( XX

NCT02418

Figure 16

SAB-C513A-H Programming Interface Read Cycle

fou
/ \
PALE / \ /
f H
Y . Pcc PCL
" \ i
chS fp- ¢
oot = —i PCH l——
FCS 7
fhup frwps Frwon
- Y 4 3
ADO-7 ) T Data IN 4
NCT02419
Figure 17

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

;alrameter Symbol \ - Tﬁliimes ﬁ7Uﬁ?
8 MHz Clock Variable Clock ;
1/tg L = 3.5 MHz to 8 MHz
min. L max. ‘ min. max.
RESET pulse width ! tRLAN 10 - 10 - Tms
' ! res '
RESET / 4\-
MCT02420
Figure 18
Reset Pulse
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Veg—=0.5V
e 0.2 Vpe+0.9

Test Points

0.2V ~0.1

0.45V
MCT00039

AC Inputs during testing are driven at V. - 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".

Figure 19
AC Testing: Input, Output Waveforms

\VOH—O.IV
/ 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 V/V, level occurs.
Io/loy2£20 mA

Timing Reference

Wood Points

Figure 20
AC Testing: Float Waveforms

Crystal Oscillator Mode Driving from External Source
c E?dernal Oscillator
I XTAL2 signal XTAL2

F’ 3.5-8MHz T

C

I XTAL1 N.C. XTALI
C=30pF £ 10pF
(incl. stroy capacitance) MCT02421

Figure 21
Recommended Oscillator Circuits for Crystal Oscillator
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Package Outlines

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

|=— 155405 - La—{=").38]A-B[D]22x

0.43:0.1) O8mex | -=[0.1] ~16.6-007") =
+0, . i -
| =—+[0.18 MlA-B[D{44x - 17.66_p05 —=
- 12,7 e
|10
FlB.
‘ e
e
o
- Fi
| 447 .
0.5x481" 1.1x45] Index Marking
3x . ‘
= 8600~ 1) Does not include plastic or metal
== 17.66 926 — protrusions of 0.15 max per side

Dimensions in mm
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