CSIERAERNIC

SILIVIEIND
8-Bit CMOS Microcontroller Family C511
C511A
C513
C513A
C513A-H

Preliminary

Fully software compatible to standard 8051/8052 microcontrollers
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Up to 12 Kx8 ROM [ EEPROM
Up to 256x8 RAM
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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)
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Up to seven interrupt sources, two priority levels
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P-LCC-44 package (C513A also in P-MQFP-44 package)
Temperature Ranges: SAB-C511/511A/513/513A/ C513A-H T,: 0Cto70°C
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controllers, which are software compatible with the components of the SAB 8051, SAB 80C51 and
The first four versions contains a non-volatile read-only (ROM) program memory. The C513A-H is

different ROM sizes, different RAM/XRAM sizes and a different timer/USART configuration.

which have a demand for reprogrammabie on-chip code memory.

which is compatible to the SPI serial bus industry standard.
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" TO/T1 refers to the standard 8051 timer 0/1 units, T2 refers to the 8052 timer 2 unit.
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> microcontroiier)

for external memory (12 MHz)

0 85
or externai memory (12 MHz)

ext. temp. - 40 C t
-programmabie ROM

with mask

with mask-programmable ROM (8K), 12 MHz

ext. temp. —40 ‘Cto 85 °C
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(verification) of the customer.

Ordering Information

Tabhle 2
C513-RN
Figure 1
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If the C513A-H is used in programming mode, the pin configuration is different to figure 2 and 3 (see
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QIERAERNIC C511/C513
DIRIVIRIVYD !
Table 3
Pin Definitions and Functions (cont'd)
Symbol Pin Number 1/Q*) | Function
P-lLCC-  P-MQFP-
44 44
P3.0-P3.7 |11, 5,7-13 /O |Port3
13-19 is a bidirectional I/O port with internal pull-up resistors.
DAavt Q minma that lhava 1 o wvitdbam 4 dla A ava miillad lhinla by
rulLto piris I.I |a|. nave 1S writien 1o I.I iem aire pUlicu iyl v
the internal pullup resistors, and in that state can be used
ac inni its. Ac |nn| its nort 2 nine ha nn aviarnallv niillad
A 11 IPUL a1 Ir.l HUI L g rJII I UUI U UI\LUIII“II] HUIIU\J
iow wiil source current (I, in the DC characteristics)
because of the internal n|||!||n resistors. Port 3 also
contains the interrupt, timer, serial port and external
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:
11 5 P3.0 RXD Receiver data input (asynchronous)
or data input/output (synchronous)
of serial interface (USART) "
49 7 D2 4 TVHN Tramamittar Aata ~Ardei b /ICADTY 1)
1o 4 ro.l | AN Irarisinie! uaia vuilpul (vonni ) v
(asynchronous) or clock output
{eunrhranniie) nf carial intarfara
\\Jyl ol 1wl I\JU\J} W Il ical Tl Il 1w
i4 8 P3.2 iINTO interrupt 0 input / timer 0 gate controi
15 9 P3.3 INTH Interrupt 1 input / timer 1 gate control
16 10 P3.4 10 Counter 0 input
17 11 P3.5 T1 Counter 1 input
40 4 N NN -~ AAIDD LY,V [SH Py TRy - IR DR WY PR | PR PR e
10 |4 ro.0 vvnm VVIIle CONuol sigrial . iatcries uie udia
byte from port O into the external
Aata marmnary
uawa 1iciiimvi
19 13 P3.7 RD Read control signal : enables the
external data memory to port O
1 not available in the C511/511A
XTAL2 20 14 - XTAL2
TR SR IS I | Pt ey I upny-) | Do Y vy |- -
UULpUL OI U1e Ifiverurly osciiatlorn diripiiier.
*) | =Input
O = Output
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CICRALCAIC C511/C513
DI IVIRLIVY !
Tahle 4

Symbol Pin Number | 1/O0*) | Function
P-LCC-44

PRES 15 ! Programming Interface Reset
A high ievei on this input resets the programming interface and
its registers to their initial state.

ADO - AD7 |43 - 36 I/O | Bidirectional Address/Data Bus
ANN_7 ic 11ead A tranafar Aata A anAd fram tha ranictare Af tha
ML/UT 19 UOTU LU LAl IoITI Jala wv aliu 1iviii uiIc IGUIDLGID v uiIic
programming interface and to read the data of the memory field
during EEPROM verification

PALE 16 I Programming Address Latch Enable
This input is used to latch address information at ADO-7. The
trailing edge of PALE is used to latch the reqister addresses.
Each read or write access in programiming mode must be
initiated by a PALE high pulse.

PRD 18 Programming Read Control
A laws laval at thie nln (anAd DPQ;l w/\ anahlace tha ANN_7 hi ffare
Mmivyv ivveol daltiilo |JI \OI.I [R5 B B L IUVV} CiiaAvICOo LUIv Mw/VUTT vUdlivi o
for reading of the data or control registers of the programming
interface.

PWR 19 I Programming Write Control
A low ievel at this pin (and PCS=low) causes the data at ADO-
7 to be written into the data or control registers of the
programming interface

Do 17 ] Dennenmming Chin Calant

IR YA 17 1 rlvylﬂllllllllly UIIIP weivwiL
A low level at this pin enables the access to the registers of the
programming interface. If PCS is active, either PRD or PWR
controi whether data is read or writien into the registers.
PCS should be always deactivated between subsequent
accesses to the prograrﬁrﬁihg interface.

WTAI N NN VT AL N

AlTRALZ J4v) - ANTRALL
Output of the inverting oscillator amplifier.

XTALA1 21 - XTAL1
Inni it tn the invartinn nenillatar amnlifiar and inni it ta tha intarnal
[} I|JUL o IG nivel i Iu Voulliawvi OI.III'JIIIIGI QLI HTINMNUL WV LIV Tl nical
clock generator circuits.
To drive the device from an external clock source, XTAL1
should be driven, while XTAL2 is left unconnected. During the
device programming a clock must be always supplied.

) | =Input

O = Ouinut
O = Qutput
Semiconductor Group 11



Table 4
Pin Definitions and Functions in Programming Mode (C513A-H only) (cont'd)
Symbol Pin Number | 1/O0*) | Function
P-LCC-44
PMSO 35 ! Programming Mode Select
PMS1 33 PMSO-3 are used to put the C513A-H into the program-ming
PMS2 32 mode. In normal mode the programming mode select pins have
DACQAND 41N EI2WN I\V\I—\N e ahmian il s falhla lhala DACN_ 2 ot lha ant
riviouo v I.I e mea Iy as SIrvwil i uic I.G.UIU DEIOW. riviou-o Mmust e sel
to the logic level as described in the table below.
Al e al RAaada Deumacee ROl [ = PPN PN
NOIITNdal Vivoue FIoyr. mnivouve nr:quur:u
Pin Names Pin Names Logic Level
EA PMSO 0
ALE PMS1 1
PSEN PMS2 0
RESET PMS3 i
Vss 22 - Circuit ground potentiai
Vee 44 - Power supply terminai for ail operating modes
ANl ™ -4 44 42 | A e e e B e
IN.. -9, 11-14, - I‘IO CO""ECIIO"
23-31, 34 These pins must not be connected.
*) | =Input
O = Qutput
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Figure 6 shows a biock diagram of the C511/C513 microcontroiier family
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CPU
The 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-
| PR - SR R &R Y HTY e Ko .Y ] I P e B ol o TN ¢ /A N N JRR Ry N NI ey RS- U (N
yie Insuucuoris. vviltn a 1£ vir4 crysidi, o0 7o Ol U1e INsuucltoris executie in 1 us
Special Function Register PSW (Address DOY) Reset Value : 00y
MSB LSB
Bit No. 7 6 5 4 3 2 1 0
DO CY AC FO RS1 RSO oV F1 P PSW
Bit Function
CcY Carry Flag
AC Auxiliary Carry Flag (for BCD operations)
FO General Purpose Fiag
RS1 RSO Register Bank select control bits
0 0 Bank O selected, data address 004-074
0 1 Bank 1 seiected, data address 084-0OFH
1 0 Bank 2 selected, data address 104-174
4 4 DAanl Q anlantadd Aata AadAdvAacs 40 4AC.
| | DdllnN v STiITllTU, Udld aUUlicos IOH' | I_H
M\/ MNvuarflAawy Ela~
Vv \JVGCITTIVVY | IGU
:1 (:QI’\QV'QI Dllrnr\cn l:lﬂf‘l
1 1 “Aviivial i UI'JUOU 1 |au
P Paritv Flan
1 1 MIIL] 1 |uv
Setifcieared by hardware each instruction cycie to indicate an odd/even number of
"one" bits in the accumulator, i.e. even parity.

Semiconductor Group 14



Snecial Function Registers
All reqisters excent the nroaram counter and the four aeneral nurnose reqister banks reside in the
gisiers except tne program countier and the 1our general purpose reglisier banks resice In ine

s =

1

between the CPU and the other on-chip peripherals. There are also 128 directly addressable bits

int

PN e O

WIL e orrm diead

All OSIEMY o o 12 1 oo _ L =~ _ __ | a_L1_ M~ | U iy My I-J.I - [—— ] St - Ll
All O[S dre Iisied Iin @«apie o drnda apie o. in iapie y are organlzeo in groups which refer to the
functional blocks of the C511/C513. Table 6 illustrates the contents of the SFRs, e.g. the bits of the
QDA m mtimaaria Arslar Af Haair aAdAdrAacoaAan

o Mo, I TN VIS VUl UITHT aUuUul ©ooTo
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QIERAERNIC C511/C513
DI IVIkIVYD !
Table 5
SFRs - Functional Blocks
Block Symbol Name Address | Contents after
Reset
CPU ACC Accumulator EO; ") 00..
B B-Register FOH ) 00y
DPH Data Pointer, High Byte 83H 00y
DPL Data Pointer, Low Byte 82H 00H
PSW Program Status Word DOy " 00y
SP Stack Pointer 814 074
SYSCON | System Control Reg. C511/C511A/C513 B1y 101X0XXXRg?
C513A/C513A-H Biu 101X0XX0g?
Interrupt IE Interrupt Enable Register A8y 00,
P ! n
System iP interrupt Priority Register B3y " X0000000g ¥
Ports PO Port O 80y Y FFH
P1 Port 1 90y " FFy
P2 Port 2 A0y FFH
P3 Port 3 BOy " FFy
SSC SSCCON | SSC Control Register E8y" 07y
STB SSC Transmit Buffer E9H XXH?)
SRB SSC Receive Register EAH XXH3)
SCF SSC Flag Register F8y 1) XXXXXX00g ?
SCIEN SSC interrupt Enabie Register FOH XXXXXX00g Y
SSCMOD | SSC Mode Test Register EBy 00y
USART PCON 2 | Power Control Register 87H 0XXX0000g?¥
SBUF Serial Channel Buffer Register 994 XXH %
SCON Serial Channel 1 Control Register 98y " 00H
Timer0f |TCON Timer Controi Register 88y 00y
Timer 1 TMOD Timer Mode Register 894 00y
TLO Timer O, Low Byte 8AH 00y
TLA Timer 1, Low Byte 8BH 00y
THO Timer G, High Byte 8CH 00H
TH1 Timer 1, High Byte 8DH 00H
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 Re!oadlCanh re Pnngqtnr Hlnh R\lh: CBH 00
TL2 Timer 2 Low Byte CCH 00H
TH2 Timer 2 High Byte CDy 00y
Power PCON 2 | Power Control Register 87H 0XXX0000g ¥
Save Mode
1) Bit-addressable special function registers
2} This special function register is listed repe-ate-diy since some bits of it aiso belong to other functional biocks
3) X means that the vaiue is indeterminaie and the iocation is reserved
Semiconductor Group 16
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Table 6

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

Addr | Register | Content | Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
after
Reset 1)
80y | PO FFH 7 6 5 4 3 2 1 0
8iy |SP G7H g .6 5 4 .3 2 A .0
82y | DPL 00y e .6 5 4 .3 2 A .0
83y | DPH 00y V4 .6 5 4 .3 2 A .0
87y | PCON OXXX- | SMOD |- - - GFt |GFO | PDE |IDLE
0000g
88y | TCON 00y TE1 TR1 TFEO TRO 1E1 T 1EQ ITO
89y | TMOD 00y GATE C/'_I' M1 MO GATE C,I'_I' M1 MO
8Ay |TLO 00H V4 .6 5 A4 .3 2 A .0
8By | TL1 00y V4 .6 5 A .3 2 A .0
8CH | THO 00y e .6 5 4 .3 2 A .0
8Dy | TH1 00y g .6 5 4 .3 2 B .0
a0y P4 EE:; & o NS TOD (s3=11 Qi TOE T
\JUH I I LI | H I A2 NS A1k NI/ N L A5 SRV AN L 5 25
98y | SCON 00y SMO SM1 SM2 REN B8 RB8 Tl Rl
99y | SBUF XXH Ve .6 5 4 .3 2 A .0
A0y (P2 FF 7 6 5 4 3 2 1 0
A8y | IE 00y EAL ESSC ET2 ESO ET1 EX1 ETO EXO
BOy P38 FFH BD WR 11 T0 INTH INTO TxDO BxD0
Biy |SYSCON | 2 1 0 EALE |- 0 - - XMAP?)
B8y |IP X000- | - PSSC | PT2 PS PT1 PX1 PTO PX0
0000g
C8y | T2CON 00y TF2 EXF2 RCLK | TCLK EXENZ2. | TR2 c/T2 CP}
RL2
C94 | T2MOD XXXX- - - - - - - - DCEN
XXXO0g
CAy | RC2L 00y Ve .6 5 4 .3 2 A .0
CBy | RC2H 00H e .6 5 A4 .3 2 A .0
CCh | TL2 00y e .6 5 4 .3 2 A .0
CDy | THZ 00Q V4 .6 5 A4 3 2 . .0
D0y | PSW 00 CcY AC FO RS1 RSO oV F1 P
EOy | ACC 00y 7 6 5 4 3 2 1 0
E8y | SSCCON | 07y SCEN | TEN MSTH |CPOL |CPHA | BHSZ BRSH BRSO
E9y | STB XXy g .6 5 4 3 2 A .0
EAH  SRB XXy 7 6 5 4 3 2 A 0
EBy |SSCMOD (004® |0 0 0 0 0 0 0 0
FO ' B 00 s .B 53 4 3 2 A .0
Semiconductor Group 17
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Table 6
Contents of the SFRs, SFRs in Numeric Order of their Addresses (cont'd)

Addr | Regisier | Content | Bit7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0

after

F8y

SCk XXXX- = = = = N = WCOL |TC

FOH

SCIEN XXXX- - - - - - - WCEN | TCEN

o -
n =

3)

X means that the value is indeterminate and the location is reserved.
The availability of the XMAP bit and the reset value of SYSCON depends on the specific microcontroller :

C511/C511A/C513 : 101X0XXXg - bit XMAP is not available

C513A/C513A-H 101X0XX0g - bit XMAP is available
Thic ranictar ict nanhs 11cad far tact niirnncac and miict nat ha writtan Mtharwica 1iInnradintahla raciilte mav
1S 1GYISITH 19t Ullly ustU 101 1IGSL PuilpUsTs dill 1iust 11Ul UC Wi uGIL. \UISi wisT ulipicUibiavic 1Souits iiia
OCCur
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Tlmerll Counter0 and 1

Timer/Counter 0 and 1 can be used in four operating modes as listed in table 7
=L.1_ =7
1apie s
Timer/Counter 0 and 1 operating modes
Mode | Description TMOD Input Clock
Gate .-/_ M1 MO  internal |external (max)
0 8-hit timer/counter with a X X 0 0 fosclio x 3o foscloa x 5o
JUOUS 1£ X 0L JUOUL £4 X 92
divide-by-32 prescaler
- L I~ J Q-5 i SRRy PRy emdhm a \/ \/ mn - £ i £ i
1 10-Dit imerjcounter A A 0] 1 Joscl12 Joscl2a
(o] O Ltk dmamvl s md s rasidla AV AV 4 n £ 1 £ 1
< O-Cil UmeijCoumer wiun A A [ U Joscl12 Joscloa
8-bit auto-reload
3 Timer/counter O used as one X X 1 1 Jfoscliz Joscloa
8-bit timer/counter and one
8-bit timer
Timer 1 stops

in “timer” function (C/T
rate is fosc/12.

T J U

= '0’) the register is incremented every machine cycie. Therefore the count

In “counter” function the register is incremented in res

........ ! LA e 1Tgieitl 2

p .
PR |- NP [ - T B I in nf e MmN CITm4y ~ I: iy i Iy -~ Aladkant
corresponaing exiernal input pin (Fs.4/ 1V, rs.9/1 1). C L acrhine cy O delecCl d
falling edge the max. count rate is fosc/24. External inputs INTO and INT1 (P3.2, P3.3) can be
mrmmrarmarmaans] o frimAatiam an A ~ata A fanilitata miilaa wiAdbh maAanaiirAarmaAante Eissssma 7 illiictratan s
proyialiimcu o 1uliviivil as a yalc W iaviiiialc puistc wildll 11easuiTiiIciiie. rigul Hnustiualco uic
input clock logic
o ol 19 - » fren/12
7050 Ll . £ T » 1USL/ 14
I c/T
| TMOD
| g
Lo !
P3.4/T0 I U - Timer 0/1
P3.5,/T1 o | > Input Clock
-, I s — P
max fosc/ 24 1
TR 0/1 Control
TCON &
[]
Gate =i L. |
=
TMOD L
211
P3.2/INTQ
D7 Z /INTA MCS01768
ru.u/ LIANN At

[ - 4
rigure 7

Timer/Counter 0 and 1 Input Clock Logic

Semiconductor Group 19
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max

external

max

max

internai

Down counting

reload upon

Remarks

TL2 — RC2H,

interrupt
request (TF2)

. It has three operating modes as shown in
X
!

o

(@)

~—

>

>

X

ted by bit C/T:

~-

~-

o

o

X

0
0

o

(@]

o

x

16-bit
reload

Timer/Counter 2 Operating Modes

event counter which is selec

G

(o]

« _falling edge
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usirates the biock diagram of Baudraie

h
first)

exi
oc
SB

d
ci
(L

a

u
transmitted/received
8-bit UART

e 9. Figure 8

b

perating Modes

(@]

ART O

US

S

asynchronous modes) as iiiustrated in ta

o

—_

e 2 except the variable

received (RxD)
9-bit UART

Li

(S

+
L

a

ke mod
d

received (Rx
u

9-bit UA
al

[
o]

Mode 2

Timer 1/2 overflow rate
Joscl32 or fosc/64
Timer 1/2 overflow rate

1

Timer 2
Overflow
Timer 1
Qverfl
Phase 2
CLK
[—r
Semiconductor Group




Baudrates Selection

Dainnsd vaka lindavfamna RMasda Dannsduatka
auu i (8- HIWIIAauve IViIVUuG AUl ale
derived from
Oscillator 0 Jfoscl12
) (2SMOD x £ VG4
= \= JOSCHY™ !

Timer 1 (16-bit timer) 1,3 (25MOD x timer 1 overflow rate)/32
(8-bit timer with 1,3 (25MOD x f5c)f (B2 x 12 x (256-TH 1))
8-bit autoreload)

Timer 2 1,3 Josc/(32 x (65536-(RC2H, RC2L))
Semiconductor Group 22
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it can be used for sim

c

serial bus interface.

interface is compatibie to the popuia

.

)
)
4

)

CL

=
[

N

r SPi
Receive Buffer Register

bus

SCF

internal

Conirol Logic

Status Register

SSCCON

master/slave structure. It supports full-duplex or half-duplex operation and can run in a master or a

Enable Reg.

Control Register

int.

iagram

C
Q
o 0

o m

RN
i o
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The C513A/C513A-H contain anocther 256 byte of on-chip RAM additional to the 256 byte internal
RAM. This RAM is caiied XRAM (‘eXiended RAM’).
The additionai on- Chlp AM is iogically iocated in the external data memory range from address

FFQO to FFFFu Thec ents of the XRAM are not affected by a reset. After power up the content

is Uﬁ(] fineo Wnlle it remains uncnar‘lgeo auring ana

0 Reset value. Access to XRAM is disabled.
4 VAR bl Thom mimimmlo TOFY mom el VAT mm ommd o mdis s mbm md Ale sondom e KA I\
I ANAIN eridanied. 1T11e sigiidis MU dilu vvin die 1ot dclivdiled Quringyg vivva
accesses in the XRAM address range.
The XBAM is accessed as external data memory. Therefore, MOVX instruction types must be used
for accessing the XBAM. A generai overview gives tabie 12
Table 12
Arnmraceaincea tha YDAM
nmywvoevowil Is (YA ANDR Y oY)/}
Instruction 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 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 - FFFF.
RO/R1 MOVX A, @Ri If XRAM is enabled in the C513A/C513A-H, MOVX
O Laid AAlAl- ) ANV mD: A I T irmeme i vanll Aharmavies A~~~ ~s HRS Yo |
LO-UIL auulr.) VI VA & LA IMSUuUCGLvIID ualllg ni VVIII alvvaya aLlCoo I.I e IIII.UI Ial

XRAM. External data memory cycles will not be
f+ LI—na YRAM ic Aieahlad MO\V/Y

| 0
L1 N8 AMAIVI 1S GISatieq, ViV A

e
instructions using Ri wii generate normal externai data

TS,

Semiconductor Group 24



The C511)C513 provide 7 interrunt sources with two priority levels. FIﬂIII’P 10 gives a general
overview of the interrupt sources and iiiustrates the request and contiroi fiags.
yr N Low Priority
Timer 0 Overflow I TFO I_‘/C (C =/: ! 1 Uinh Delariby
e OOOBH O Illgll IIIUIIIy
TCON.5 70 L 570
IE.1 IP.1
Timer 1 Overflow [ 171 Heol e el
— 0018y °
R T P11
— IE.3 IP.3
Timer 2 Overflow —1 It |7
12eoN7 || 21 Lol Lo —1
P1.1 / - - — UULUH d
ToEy o« o EXF2 ET2 PT2
o —! I==5] T2C0N IE5 iP5
T2CON.3
lil—L _ . _/’3 >
1ISART SCON.0 21 o prfiing T o
VIANI | UUL\)H b4
1 ES PS
LT IE4 P4
SCON.1
N
AN
P3Z/ _oH | —— - _~ AT
INTO o =TT T ooos, | [
— | [~ TCON1  b— Hl —
m | H ¥ EX0 PX0
TCON.O IE.0 IP.0
N
_1[_ V1N
P3.3/ | | =1 A B A B P e
INT1 o+ =1 otz I o >
— | [~ || TCON3 b= Hl =
i ] *_ — LAT FXI1
TCON.2 IE2 IP.2
SSC Write —Tweor eol—
Collision —l | 7| |
R 7
SC|EN.1 — 21 ='/c ='/(, c'} d
] 0043y i
SSC Transmit =1 |~ | ESSC PSSC
Complete ~— L1 |~ ~[ |
P SF0 — IE.6 7 IP.6
L IE7 WCS02416
SCIEN.O
Figure 10
Interrupt Request Sources
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Table 13
Interrupt Sources and their Corresponding Interrupt Vectors

Source (Request Flags) Vector Vector Address
IEO External interrupt O 00034,

~ r
TFO Timer O interrupt 000BH
IE1 External interrupt 1 0013y
T4 Tivam e 4 :.. A........ NN4 D
1ri rirmer 1 Inernupt UUIDH
RI+ Tl USART serial port interrupt, 0023H

(OE4ARICEA12AICE12A_H Anhy)
\U\J Tvfwuvivayvwoium©il Vi }
Timer 2 interrupt

TF2 + EXF2 Synchronous serial channel 002ByH
SSCi interrupt (SSC) 00434
A low-priority interrupt can itself be interrupted by a high-priority interrupt, but not by another low-
priority interrupt. A high-prionty interrupt cannot be interrupted by any other i‘uterrupl source.
1€ dunrm svommis somembon € AlEE o mcad o cim waide s Jmvsm] v i pm ] mimmr s [P SR i JCINY JRRUR-RY TSy
11 WO reguests Ul Ulliererit privrity ievel die received siiruitdri bly, reguest Ol rigrier priority is
serviced. If requests of the same priority are received s Itaneouslv an internal polling sequence
Aatarminae whinh ramiaet iec carvinad Thiie within aanh nriarihv laval thara ie a eananAd nriarity
UCTLTHTHTTTTICGO vl IGqUGDL 19 OCI VILTU. 11TIUS wiIll 1 <awvli |JIIUIII.y ICTVTI UITIT 1o A OCTUVUIIuU |JIIUIII.
structure determined by the polling sequence as shown in table 14.
Table 14
Priority-within-Level Structure
Interrupt Source Priority
External Interrupt O, IEO High
Synchronous Serial Channel SSC
Timer O interrupt, TFO
External Interrupt 1, IE1 !
Timer 1 interrupt, TFi
Universal Serial Channel, Rl or Tl
Tirmar D ledave imt TED ~r EVED I ~rar
FHIHTICT < et upglL, 1T 2 VUl AT < LUW
Semiconductor Group 26
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The bits PDE and iDLE select the power down mode or the idie mode, respeciively. 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 Entering Leaving by Remarks
Example
~
Idle mode | ORL PCON, #01H | —enabled interrupt | CPU is gated off
— Hardware Reset CPU status registers maintain
their data
Darvimharala ara aativia
CClIpIICialo Al aulive
DaAwiar MNAawm NI DANN H#HNOH HarAwara Dacat NeanillatAre ara aetAannad CAantante
I ' UWCTI L/UVYIL T T VW \UIN, TTVUAT ] Haruwal < 1 1CocolL ouvllialvio al'c DLU'J'JGU. A/UILILTIT IO
Mode of on-chip RAM and SFR’s are
maintained
(ieaving power down mode means
redefinition of SFR’s oon’rpn’rq\
in the power down mode of operation, V- can be reduced to minimize power consumption. It must
be ensured, however, that Vr‘c s not reduced before the power down mode is invoked, and that V.

laual hafAara tha nawar Aawn mada ic tarminatad Tha racat ginna
iIevVei, oeidie e puvvcl UUWITTTIUUT 1S W1 ITHNalcu. 111 10T oiyiia

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
osciiiator to restart and stabilize (similar to power-on reset).

N
~
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Ambient temperature under bias (T,) ..o,
Storage temperature (Tgr).....coovvviiiiiiii

T

Voitage on V. pins with respect to ground (Vg)
Voltage on any pin with respect to ground (Vgg) .oooovvviiiiiiiiiiiiiiiiiiiiiiciiinnn,

a espect 10 ss)
Input current on any pin during overload condition................ccccoiiin,
Absolute sum of all input currents during overloa

POWET AiSSIPAION.. .o it e
Note:

e

Siresses above those listed under “Absoiute 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

narinnde mayvy ‘nnt Aavina raliahilihy Dirina nvarlinad conditinne 717~ nr I/ « tha
HUI’UUO Illay allc\ll. UCVILT lcuauuu.y. Uul"lu Vv TlHivau VU IUiltiviio (VIN - VCC i VIN ~ VSS/ LtHic

Voltage on V. pins with respect to ground (Vss) must not exceed the values defined by the

absolute maximum ratings

QrRoUiUlS 1iiGatiiiuiir 1 GRuiiygS.

N
[0 0]
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CIERALCNAIC C511 /C513
DIIVIRIVNYD !
DC Characteristics
Vee =5V +10%,—-15%; Vs =0V, T,=0to+70°C
Parameter Symbol Limit Values Unit | Test Condition
min. max.
Innu’r Iow voltaa L —-0.5 0.2 Ve V
(except EA, hESET) - 01
Input low voltage (EA) Vi -05 0.2 Ve \Y
-0.3
Input low voltage (RESET) Vio -0.5 0.2 V¢ \%
+ 0.1
Inniit hinh valtane (O 2 /A / _ + 058 \/
Input high voltage Viu 0.2 Ve Vee + 0.5 |V
(except EA, FiESET, XTAL1T) +0.9
Input high voltage to XTAL1 Vi 0.7 V¢ Ve +0.5 |V
input high voitage to EA, RESET | Vi, 0.6 V¢ Voe +0.5 |V
Output low voltage
Ports 1, 2, 3 (except P1.2, P1.4) | V5, - 0.45
Port O, ALE, PSEN Voia 0.45 V
P1.2 / P1.4 pull-down transistor | Rpgon - 120 Q
resistance
Qutnut hiagh voltaace
Qutput high voltage
Ports 1, 2, 3 Von 24 - V Ion=—80 A
O=9 VCC - V Ir\H = - 10 lLLA
Port O in ext. bus mode, ALE, Vour 2.4 - V Ion =—800 uA
PSEN 09 Ve |- \%
P1.2 / P1.4 pull-up transistor Rpson - 120 Q
resistance
Logic 0 input current n -10 - 50 uA
(Ports 1 9 3)
A\ ~7
Logical 1-to-0 transition current | Iy - 65 - 650 uA
(Ports 1,2, 3)
Maximum output low current per | Iy - 5 mA
pin (Ports 0, 1, 2, 3)
Maximum output low current per | I, - 30 mA
port
Inniit laakanea cilirrant
1 IrJUL IUMI\M&\J A I NI Y
Port O (if EA=0), EA, I - +1 uA 045
P1.2, P1.3, P1.5 as SSC inputs
Pin capacitance 7 Co - 10 oF | f;
Semiconductor Group 29



DC Characteristics (cont’d)
Vee =5V +10%,—-15%; Vs =0V, T,=0to+70°C
Parameter Symbol Limit Values Unit | Test Condition
tvn, 9 may.
tvp. ax.
Power supply current:
rr's
C511/C511A/C513/C513A
Active mode, 12 MHz® Iec 7 9.5 mMA | Vee=5VA
IAlA mAanAA 49 MU= 6) T o I =~ A B ma A 17 = K \/ 5
VI 1T1IVUC, 1< IVIT12 ™ ICC 9.J .9 M VCC =V Vv,
Power Down Mode Ipon TBD 50 uA | Vee=2...55V)
051 3A’| 1
Active mode, 12 MHz® Iec i6 TBD MA | V=5V
Idle mode, 12 MHz® I 6 TBD mA | V,c=5V)D
’ (0107 (92107 )
Power Down Mode Ip TBD 50 WA | Vee=2...55V9
Notes:

0

M

Semiconductor Group

Capacitive ioading on porits O and 2 may cause spurious noise puises to be superimposed on the V5 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

ulse on ALE line may exceed 0.8V.In such cases |t may be desirable to qualify ALE with a schmitt-trigger,

Capacitive ioading on ports O and 2 may cause the V5, on ALE and PSEN to momentarily fail bellow the
0

.9 V¢ specification when the address lines are stabilizing.

Ion (Power Down Mode) is measured under following conditions:
FA PortQ = Vees RESET = Vg XTAL2 = N.C,; XTAL1 = V; all other pins are disconnected.

Cor sgs ATA Yces al

¢ (active mode) is measured with:
XTALT driven with tq o,y topoL =5 ns, V) = Ves + 0.5V, V) =V — 0.5 V; XTALZ = N.C,;
EA = Port0 = RESET = V; all other pins are disconnected. I, would be slightly higher if a crystal oscillator

is used (appr. 1 mA).

’

I (Idle mode) is measured with all outpbut pins disconnected and with all peripherals disabled;
YTAl 1 Arivian wiith ¢ + =R ne I/ =1/ «NEN I/ =1/ _NENYTAID N M.

N1 ML UIIVGHI VVIlIILCLCH,LCHCL 11O, V||_ VSS V.J VvV, V|H VCC V.J Vv, 1ML NLAsy
NrCQrET™ _ A _ 17 NN _ 17 PR | Y P i |- R

RACEOSC Il = EA = Vgg, FOINU = Vg, dll OUNEer pINs die aiscorirnecieaq,

Ic wax @t other frequencies is given by:
C511/C511A/C513/C513A: Active mode: TBD

Idle mode: TBD
C513A-H Active mode: TBD
idle mode: 78D
where foqc is the oscillator frequency in MHz. I values are given in mA and measured at Vo =5V

w
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AC Characteristics (applies to all C511/513 Family Microcontrollers)
V..=5V+10% —15 % V.e=0V . =0Cto+70°C
Vee =8V +10%,-15%; V=0V T,=0Ct0+707C
(C. fornort 0 ALFE and PSEN outnuts = 100 nF: C. for all other outnuts = 80 nF)
(C; for port 0, ALE and PSEN outputs = 100 pF; ¢, for all other outputs = 80 pF)
Program Memory Characteristics
Parameter Symboi Limit Values Unit
12 MHz Variable Clock
Clock 1/tzi o = 3.5 MHz to 12 MHz
min. | max. | min. max.
Address setup to ALE taviL 43 - toicL — 40 - ns
Address hold after ALE fLLAx 60 - foloL — 23 - ns
ALE Iow to valid instr in Ly - 233 |- 4t — 100 | ns
ALE to PSEN tupL 58 - foicL — 25 - ns
PAE‘\j pUiSG Wldth ZPLPH 21 5 - dlCLCL - 35 - nS
PSEN to valid instr in TeLiv - 160 |- 3fcic— 100 | ns
Input instruction hold after PSEN | fpxx 0 - 0 - ns
limoms 1 tomamdis 1 mdimon £lmad ~Afd e DOQOCNANI * mnN [pTa -
IMPUL INSUCLUON noat aner rociN ipxiz’ - (o16) - gL — v 15
AAAvAaca vialid Afiar DQCNI * 7E *+ ~e
AQGIress valiid dileir rociN ipxay’ o - oo — © - ns
AAArace tA valid inctr in — no — [~ — 115 na
AUUITOD WU vanu imisu iri LAVIV ouL JLicLCL [ R (15
AdAdreace flanat tn PQFN N — N — ne
MUl oo 11IvVAal W T Wl Y LAZPL \J \J 1o

*) Interfacing the C511/513 microcontroiiers to devices with fioat times up to 75 ns is permissible. This limited bus
contention will not cause any damage to port O drivers.
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SIEMENS Cs11/C513
SSC Interface Characteristics
Parameter Symbol Limit Values Unit
12 MHz Ciock
min max.

Clock Cycie Time : Master Mode | fg¢c1« 666 - ns

Slave Mode | f5qi« 600 - ns
Clock high time tsch 250 - ns
Clock low time sl 250 - ns
Data output delay th - 100 ns
Data output hold two - ns
Data input setup ts 00 - ns
Data input hold L 100 - ns
TC bit set delay ot - 16 foioL ns
External Clock Characteristics
Parameter Symbol Limit Values Unit

Variable Clock
Freq. = 3.5 MHz to 12 MHz
min max.

Oscillator period folol 83.3 285 ns
High time chHex 20 forol — folex ns
Low time foLex 20 forer — fohex ns
Rise time foLen - 20 ns
Fall time foheL - 20 ns
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Figure 11
e oo o . RAE_ ___ _ = M _ 1 o~
rrogram viemory reaa uvycic
=1 Ty \*
—  \ ‘I_\ I
ALE / \ / \ /
—_ 3 ' -/
PSEN / \ /—
— . - —
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'LLWL “RLRH
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™ fRLDv ~
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-~ fiax ~ ) ,
™ Treaz - T TRHDX
Port0 \ [ A0-A7 from YVWN 7 Data [N W/ Ao-A7 / Instr.
or [\ Rriorort  AAN Yo S\ from peL /_\ IN
Favwe
Tayov
2
Port2 x P2.0-P2.7 or A8—A15 from DPH X AB—A15 from PCH

MCT00097

Figure 12
Data Memorv Read Cvcle
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TscLk .

MCT00033

I

CPHA = 1. The timing diagram is

D)l

o«
| .
CicL

18

.

TscH

' §
-

MSB

TselL

In the case of master mode and CPHA = 0, the MSB becomes valid after the data has
Semiconductor Group

falling edge of SLS (if transmitter is enabled).

first ciock transition.

re i5
External Clock Drive at XTAL1

STO
Notes: Shown is the data/clock relationship for CPOL

Figure 14
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"2
4
L

2
L

V)]

t 2
c wl ol o=

- clc|Cl|l2

-1 -l -
o . 8 9 9
O X | O] O| . 0O
u a o) ey Ny

= 0 | 0 | ©

® £ 9 9|9 ©

>

-

£

d

£
El 1] o«

)

2 3
m > > N |
> gl g gL

(7] R IRV T e

Ll
1
c |8 |m .
" 8 L >
S| B2 2
o | B L ©
T 8 8lB
S| 2 2|0
P o @] © | =

o = o =
[T} % _.m l'e} 8
£ o m *=| 8
s S| <| 8|5
[+ T |Z | B | W

o < W/ Aal0

N
[«
T
.th
o
Lo | A
= T B
n o ﬁ
(24
o > o
G g T
©
© w= =
< ' !
L -
T—
4. >
o
)
! Z
N3 e =
— o = o~N |m
0o S 0 <
1 1 i =
S o ]
— N
0 o

a AR
m_ AN | N N
ST 0w
38 oo o ,
VR RN RR VAR
@ |00~
ﬁ“ s 1 1 n =
00 <t st 00| O
gL la ol
S 3o |o|o o
| N ™M
Y — ¥ ¥
<C | <C | <C | <
o |m|m| o
QN < < <<
=2 TR R A
T o«
g » O Qi
. ® 0|0 | o | al
” s 1 1 n 1
..w“ ololololo
0.E i ol oiaqi
< 3|0 |0 |00
Q
N m
(7] 0 X
= ¥ m m @
o W ¥ ¥ &
o o s ||~
Q
[«
>
-
o < <
.m_ L ol 1m o™
J — Y h el ¥
o W0 W W
(] OO0

re 16

-

Figu

-

ROM Verification Timing
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CIERALCNAIC C511 /C513
DILIVILIVYD !
e
/ \ — \
PALE / \ /1 \
N N / I | U
f__ [ .
Y A Tpcc e PCL o |
__ /
PRD \ /
\Y r
Tres foic ferov '
[— — et - —u={ TPCH |=a—
— Trap
o Tror
\ i — K K A i T s _\‘ ! TR 7T
ADO-7 VT A7 WYYV T Dgta QUT Y Y
/  K_Reg. Addr. A/\/\/ X [/ /T \ N\
MCT02418
Figure 17
C513A-H Programming Interface Read Cycle
e
PALE i T R
/ \ 4 \
o For
. fP.A.L | PCC i PCL |
—tirem \ 1‘
PWR \ /|
\Y J
Trcs forc ;
— |f—-— et - —| TpCY je—
PCsS *“ /J'(
," PLA frws ’ PWDH
ADO-7 VA7 WNYYYYYYY Data IN Y
/ X Reg. Addr A
MCT02419
Figure 18
C513A-H Programming Interface Write Cycle
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Reset Characteristics (C513A-H only)
Parameter Symbol Limit Values Unit
12 MHz Variabie Ciock
Clock 1/t.. .. = 3.5 MHz to 12 MHz
Clock 1/tcici = 3.5 MHz to 12 MHz
RESET pulse width taiRH 10 - 10 - ms
Iki f Res 4>||
s '8
RESET / N\
MCT02420
Figure 19
C513A-H Reset Puise
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CICRALCANIC C511/C513
DiIIVIkIVYD !
Yee—0.5Y =———————
e« \ /7 02V, +09 \ /
\ / -~ \ /
\/ I \/
v \ T.oi D_T_1_ v
A / 1eST roints A
/ \ e /\
[/ \ “02vg-o. / \
N Achy —I : -
v.eov ——1
MCT00039
AC Inputs during testing are driven at V- - 0.5V for a logic "1’ and 0.45 V for a logic '0’.
Timnivmm rmammativamammmta Ave mamnsAa ~AF T/ v ~ lamian ') AwmA T/ v A lami~ 0
1HiMIiNGg measuieimenis aire imadle at v gy, 107 a 10GiC 1 aind vV nhax 101 & 10GiCT u.
Figure 20
b4
AC Testing: input, Output Waveforms

v an1v L A v.._n1y
'Loud TVl ¥ I \ ) \ 'OH Vel ¥
[ >~ . .. 0\
v / ~. lIming Reference
"Load \ e Points N
\ / . /
Y ~a S, oLy
Load =U.1 “ 1’ 0|_+U v
MCT00038
For timing purposes a port pin is no longer fioating when a 100 mV change from ioad voitage
occurs and begins to float when a 100 mV change from the loaded V,,/V; level occurs.
ooy 2 £ 20 mA

Mode

! o XTAL2
11
L
—®  35-12 MHzC—
=
— . |
' |
o XTAL1

€=20pF +10pF
(inci. stray capacitance)

Driving from Externai Source

External Oscillator
Signal XTAL?
s XTAL1
MCT02421

Figure 22

Recommended Oscillator Circuits for Crystal Oscillator
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