S3C8465/C8469/P8469 PRODUCT OVERVIEW

PRODUCT OVERVIEW

SAM8 PRODUCT FAMILY

Samsung's new SAMS8 family of 8-bit single-chip CMOS microcontrollers offers a fast and efficient CPU, a wide
range of integrated peripherals, and various mask-programmable ROM sizes.

A dual address/data bus architecture and a large number of bit- or nibble-configurable 1/0 ports provide a flexible
programming environment for applications with varied memory and I/O requirements. Timer/counters with
selectable operating modes are included to support real-time operations. Many SAM8 microcontrollers have an
external interface that provides access to external memory and other peripheral devices.

A sophisticated interrupt structure recognizes up to eight interrupt levels. Each level can have one or more
interrupt sources and vectors. Fast interrupt processing (within a minimum six CPU clocks) can be assigned to
one interrupt level at a time.

S3C8465/C8469 MICROCONTROLLER

The S3C8465/C8469 single-chip 8-bit microcontroller is designed for useful 10-bit resolution A/D converter,
UART, SIO, ZCD extended PWM application field. Its powerful SAM87 CPU architecture includes. The internal
register file is logically expanded to increase the on-chip register space.

The S3C8465/C8469 has 16/32K bytes of on-chip program ROM. A sophisticated bus interface enables access to
external memory and other peripherals when you use the chip in ROM-less mode. Following Samsung's modular
design approach, the following peripherals are integrated with the SAM87 core:

— Large number of programmable 1/O ports (total 56 pins)

— One asynchronous UART module

— One synchronous SIO module

— Analog-to-digital converter with eight input channels and 10-bit resolution

— One 8-bit basic timer for watchdog function

— One 8-bit timer/counter with three operating modes (timer 0)

— One 8-bit timer for zero-cross detection circuit (timer 2)

— Two general-purpose 16-bit timer/counters with four operating modes (timer module 1)

— PWM block with one capture module, 16-bit timer/counter, PWM extension mode, and two PWM outputs

— One zero cross detection module

The S3C8465/C8469 is a versatile general-purpose microcontroller that is ideal for use in a wide range of
electronics applications requiring complex timer/counter, PWM, capture, SIO, UART and ZCD functions.
It is available in a 64-pin SDIP or 64-pin QFP package.

OoTP

The S3P8469 is an OTP (One Time Programmable) version of the S3C8465/C8469 microcontroller. The
S3P8469 microcontroller has an on-chip 32-Kbyte one-time-programmable EPROM instead of a masked ROM.
The S3P8469 is comparable to the S3C8465/C8469, both in function and in pin configuration.
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PRODUCT OVERVIEW

S3C8465/C8469/P8469

FEATURES

CPU
« SAMS87 CPU core

Memory

» 528-byte general purpose register area
» 16/32K-byte internal program memory
* ROM-less operating mode

External Interface
» 64K-byte external data memory area

* 64K-byte external program memory area
(ROM-less mode)

Instruction Set
e 79 instructions

 |IDLE and STOP instructions added for
power-down modes

Instruction Execution Time

* 500 ns at 12 MHz fygc (minimum)

Interrupts

* 21 interrupt sources and 21 vectors
* Eight interrupt levels

» Fast interrupt processing

General I/O
* Seven I/O ports (total 56 pins)
» Seven bit-programmable ports

PWM and Capture
*  Two 14-bit PWM output
e One capture

Serial 1/0

*  One synchronous serial I/O module

»  Selectable transmit and receive rates

* Selectable baud rate for Rx and Tx respectively

Timer/Counters
*  One 8-bit basic timer for watchdog function

*  One 8-bit timer/counter with three operating
modes (timer 0)

* One 8-bit timer for the zero-cross detection
circuit

» Two 16-bit general-purpose timer/counters with
four operating modes (timer C and D)

UART
e One UART module

*  Full duplex serial I/O interface with three UART
modes

A/D Converter

» Eight analog input pins

*  10-bit conversion resolution

e 20 ps conversion time (10 MHz CPU clock)

Zero Cross Detection Circuit

e Zero cross detection circuit that generates a
digital signal in synchronization with an AC
signal input

Buzzer Frequency Output

» 200 Hz to 20 kHz signal can be generated

Oscillator Frequency
1 MHz to 12 MHz external crystal oscillator
e Maximum 12 MHz CPU clock

Operating Temperature Range

e —40°C to +85°C

Operating Voltage Range
e 27V to 55V

Package Types
e 64-pin SDIP, 64-pin QFP
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BLOCK DIAGRAM
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Figure 1-1. Block Diagram
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PRODUCT OVERVIEW S3C8465/C8469/P8469

PIN ASSIGNMENTS

\_/
P0.7/A15 = 1 64 (3 P1.0/ADO
PO.6/A14 T 2 O 63 [ P1.1/AD1
PO.5/A13 O 3 62 E3 P1.2/AD2
PO.4/A12 T 4 61 [ P1.3/AD3
PO.3/A11 O 5 60 [ P1.4/AD4
P0.2/A10 T 6 59 [ P1.5/AD5
PO.1/A9 T 7 58 [ P1.6/AD6
PO.0/AS T 8 57 B3 P1.7/AD7
P4.7/INT11/TDG = 9 56 [ P5.7/ADC7
P4 6/INT1I0/TCG = 10 55 3 P5.6/ADC6
P4.5/INT9/TDCK = 11 54 (3 P5.5/ADC5
P4.4/INT8/TCCK ] 12 53 F3 P5.4/ADC4
P4 3/INT7/CAPA T 13 52 (3 P5.3/ADC3
P4.2/INT6 O 14 S3C8465 51 (9 P5.2/ADC2
P4.1/INTS/RxD = 15 50 |3 P5.1/ADC1
Voo = 16 S3C8469 49 F3 P5.0/ADCO
Vss O 17 64-SDIP-750 48 £ AVss
XouTt ] 18 47 B AVREF
SR mwven ST
P4.0/INT4 = 21 44 3 P65
P3.7/TxD = 22 43 (3 P6.4
RESET = 23 42 5 P6.3
P3.6/SO = 24 41 B P6.2
P3.5/SI = 25 40 B3 P6.1
P3.4/SCK = 26 39 B3 P6.0
P3.3/TOCK = 27 38 (3 P2.0/AS
P3.2/T0 = 28 37 B2 P2.1/DS
P3.1/PWM1 = 29 36 (3 P2.2/IRIW
P3.0/PWMO =] 30 35 5 P2.3/DM
P2.7/INT3 = 31 34 (3 P2.4/zCD
P2.6/INT2 = 32 33 (3 P2.5/BUZ

Figure 1-2. Pin Assignment Diagram (64-SDIP)
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Figure 1-3. Pin Assignment Diagram (64-Pin QFP Package)
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S3C8465/C8469/P8469

Table 1-1. S3C8465/C8469 Pin Descriptions

Pin
Name

Pin
Type

Pin Description

Circuit
Number

Pin
Number

Share
Pins

P0.0-PO.7

I/0

Bit-programmable 1/O port for Schmitt trigger
input or push-pull, open-drain, output. Pull-up
resistors are assignable by software.

Port 0 can also be configured as external
interface address line A8-A15

1

8-1
(1, 64-58)

AB8-A15

P1.0-P1.7

I/0

Same general characteristics as port 0.
Port 1 can also be configured as external
interface address/data lines ADO-AD7

64-57
(57-50)

ADO-AD7

P2.0-P2.3

P2.4-P2.7

I/0

Bit-programmable 1/O port for Schmitt trigger
input or push-pull output. P2.0-P2.3 can be
configured for external bus control signals.
P2.4-P2.7 are used for general 1/O or for the
ZCD, BUZ, INT2 and INT3

38-35
(31-28)

34-31
(27-24)

AS, DS
DM, R/W
ZCD, BUZ
INT2, INT3

P3.0-P3.7

I/0

Bit-programmable 1/O port for Schmitt trigger
input or push-pull output. Each port 3 pin has
an alternative function:

P3.0: PWMO (PWMO module output)

P3.1: PWM1 (PWM1 module ouptut)

P3.2: TO (TO capture input or PWM output)
P3.3: TOCK (timer 0 external clock input)
P3.4: SCK (SIO module input)

P3.5: SI (SIO module clock 1/0)

P3.6: SO (SIO module output)

P3.7: TxD: SO1

(The TO function for P3.2 is selected using the
TOCON register.)

30-22
(23-15)

(See pin
description)

P4.0-P4.7

I/0

Bit-programmable 1/O port for Schmitt trigger
input or push-pull output. Port 4 pins are used
external interrupts INT4—-INT11 or for the
following share functions:

P4.1: RxD (UART module input)

P4.3: CAPA (capture input)

P4.4: TCCK (timer/counter C clock input)
P4.5: TDCK (timer/counter D clock input)
P4.6: TCG (timer C gate input)

P4.7: TDG (timer D gate input)

21,159
(14-2)

(See pin
description)
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S3C8465/C8469/P8469 PRODUCT OVERVIEW

Table 1-1. S3C8465/C8469 Pin Descriptions (Continued)

Pin Pin Pin Description Circuit Pin Share
Name Type Number Number Pins
P5.0-P5.7 /0 Bit-programmable 1/O port for Schmitt trigger 6 49-56 ADCO-
input or push-pull, output. Pull-up resistors are (42-49) ADC7
assignable by software. Port 5 pins can also be
used as A/D converter inputs.
P6.0-P6.7 I/O Individual pins are software configurable as 1 39-46 -
input or push-pull, open-drain, output. Pull-up (32-39)
resistors are assignable by software.
ADO-AD7 I/O External interface address/data line 6 64-57 P1.0-P1.7
(57-50)
AS I/O External bus control signals 2 38-35 P2.0-P2.3
DS (31-28)
R/W
DM
ZCD I/O | Zero cross detector input 2 34 (27) P2.4
BUZ /0 200 Hz-20 kHz frequency output for buzzer 2 33 (26) P2.5
sound
PWMO /O | PWM output 3 30, 29 P3.0-P3.1
PWM1 (23, 22)
TO (CAP) /0 TO capture input or PWM output 3 28 (21) P3.2
TOCK I/O External clock input for Timer O 3 27 (20) P3.3
SCK I/O | SIO clock signal 3 26 (19) P3.4
SI, SO /0 SIO data input/output 3 25,24 P3.5-P3.6
(18, 17)
TxD /0 UART data output 3 22 (15) P3.7
INT2—-INT3 I/O External interrupts: the triggering edge is 2 32,31 P2.6-P2.7
selectable. (25, 24)
INT4 I/O External interrupts: the triggering edge is 4 21 (14) P4.0
selectable.
RxD/INT5 I/O UART data input or external interrupt: the 4 15 (8) P4.1
triggering edge is selectable.
INT6 I/O | Capture module input or external interrupt: the 4 14,13 P4.2-P4.3
CAPA/INT7 triggering edge is selectable. (7, 6)

ELECTRONICS 1-7



PRODUCT OVERVIEW S3C8465/C8469/P8469
Table 1-1. S3C8465/C8469 Pin Descriptions (Concluded)

Pin Pin Pin Description Circuit Pin Share
Name Type Number | Number Pins
TCCKI/INT8 /0 Timer/counter C and D clock input or external 4 12,11 P4.4-P4.5

TCDKI/INT9 interrupts: the triggering edge is selectable. (5, 4)
TCG/INT10 /0 Timer/counter C and D clock input or external 4 10,9 P4.6-P4.7
TDG/INT11 interrupts: the triggering edge is selectable. 3, 2)
ADCO- I/O | A/D converter inputs 5 49-56 P5.0-P5.7
ADC7 (42-49)
Xine XouT - System clock input and output pins - 19, 18 -
(12, 11)
RESET I System reset pin 7 23 (16) -
EA I External access (EA) pin with three modes: - 20 (13) -
0 V: Normal operation (internal ROM)
5 V: ROM:-less operation (external interface)
12.5 V: OTP read/write mode
AVier - A/D converter reference voltage input and - 47, 48 -
AVgq ground (40, 41)
Vop +Vss - Voltage input pin and ground - 16, 17 -
(9, 10)

NOTE: Pin numbers shown in parentheses "( )" are for the 64-pin QFP package.

1-8
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S3C8465/C8469/P8469

PRODUCT OVERVIEW

PIN CIRCUITS

Table 1-2. Pin Circuit Assignments for the S3C8465/C8469

Circuit Number Circuit Type S3C8465/C8469 Assighments

1 /0 Port 0,1 and port 6

2 I/O Port 2 (P2.0-P2.3 only)

3 I/O Port 2 (P2.4-P2.7 only)

4 /0 Port 3

5 /0 Port 4

6 I/O Port 5

7 I RESET

NOTE: Diagrams of circuit types 1-7 are presented below.

ELECTRONICS
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PRODUCT OVERVIEW S3C8465/C8469/P8469

VDD

Pull-up Resistor
(Typical Value: 47 KW)

Pull-up ><; |
Enable © |

VbD
p——8 |n/Out
Open-drain «—
Output Disable

n oo

Figure 1-4. Pin Circuit Type 1 (Port 0,1 and Port 6)

VbD
Pull-up Resistor
(Typical Value: 47 KW)

Pull-up
Enable

Select

VDD
Port 2 (Low Byte) Data

External Interface
(AS, DS, R/W, DM)

p——H& |n/Out

Output Disable

Figure 1-5. Pin Circuit Type 2 (Port 2, P2.0-P2.3 only)
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S3C8465/C8469/P8469 PRODUCT OVERVIEW

VDD

Pull-up Resistor
(Typical Value: 47 KW)

Pull-up {>c |
Enable |

Select

Port 2 (High Byte) Data

Control Output (BUZ)

Output Disable

External
Interrupt Input

Normal
Input

ZCD Input © >

Figure 1-6. Pin Circuit Type 3 (Port 2, P2.4-P2.7 only)
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VbD
Pull-up Resistor
(Typical Value: 47 KW)

Pull-up
Enable

VDD
Port 3

Control
Output

p——H& |n/Out

Output
Disable

Normal
Input

Figure 1-7. Pin Circuit Type 4 (Port 3)

VbD
Pull-up Resistor
(Typical Value: 47 KW)
|
|

In/Out

Pull-up
o
Enable

Output g
Disable ;FI;

External Noise Filter

Interrupt Input

[

Alternative
Input

Normal
Input

o—
o

Figure 1-8. Pin Circuit Type 5 (Port 4)
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VDD

Pull-up Resistor
(Typical Value: 47 KW)

Pull-up {>O |
Enable © |

VDD
p——H& |n/Out
Output g
Disable

Normal
Input

Analog o >
Input ><]

Figure 1-9. Pin Circuit Type 6 (Port 5)

VDD

Pull-up Resistor
(Typical Value: 200 KW)

RESET

Figure 1-10. Pin Circuit Type 7 (RESET)
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1 9 ELECTRICAL DATA

OVERVIEW

In this chapter, S3C8465/C8469 electrical characteristics are presented in tables and graphs. The information is
arranged in the following order:

— Absolute maximum ratings

— Input/output capacitance

— D.C. electrical characteristics

— A.C. electrical characteristics

— Oscillation characteristics

— Oscillation stabilization time

— Data retention supply voltage in stop mode
— Serial I/O timing characteristics

— UART timing characteristics in mode 0

— AJD converter electrical characteristics

— Zero crossing detector

— External memory timing characteristics

ELECTRONICS 19-1



ELECTRICAL DATA

S3C8465/C8469/P8469
Table 19-1. Absolute Maximum Ratings
(To= 25°C)
Parameter Symbol Conditions Rating Unit
Supply Voltage Vb — -03 to +6.5 V
Input Voltage V| All input ports -03 toVpp+0.3 \Y%
Output Voltage Vo All output ports -03 to Vpp +0.3 \Y%
Output Current High loH One I/O pin active -18 mA
All /O pins active - 60

Output Current Low oL One I/O pin active + 30 mA
Total pin current for ports 0, 2—4, and 6 + 100
Total pin current for ports 1 and 5 + 200

Operating Ty - —40 to +85 °C

Temperature

Storage Temperature Tste - —65 to + 150 °C
Table 19-2. Input/Output Capacitance

(To = —40°C to 85°C, Vpp =0V)

Parameter Symbol Conditions Min Typ Max Unit

Input Capacitance Cin f =1 MHz; unmeasured pins - - 10 pF
are tied to Vgg

Output Capacitance Cout

I/O Capacitance Co

19-2
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S3C8465/C8469/P8469

ELECTRICAL DATA

Table 19-3. D.C. Electrical Characteristics

(TA = —40°C to +85°C,Vpp = 2.7V to 55V)
Parameter Symbol Conditions Min Typ Max Unit
Input High Voltage Vimi | Vpp=2.7V to 55V 0.8 Vpp - Voo \Y}
All Port and RESET
Viie | Vpp=45V to 55V Vpp— 1.0
Xy and Xyt
Input Low Voltage Vi1 Vpp=2.7V to 55V - - 0.2 Vpp Vv
All Ports and RESET
Viio |Vpp=45V to 55V 0.1
Xy and Xyt
Output High Voltage Vou |Vpp=45V to 55V Vpp—1.0 - - \Y
lop= —1mA
All Ports
Output Low Voltage Vour |Vpp=45V to 55V - 0.4 2.0 Vv
lop =15 mA
Ports 1,5, and 6
Voo |[Vpp=45V to 55V
lop =4 mA
Ports 0, 2, 3, and 4
Input High Leakage Lhime | Vin= Vob - - 1 A
Current All input pins except I |5,
linz | Vin= VoD 20
Xine XouT
Input Low Leakage it |Vin=0V - - -1 A
Current All input pins except and
I Lo and RESET
Iz [ViN=0V -20
Xins XouT
Output High Lot | Voutr=Vop - - 2 A
Leakage Current All output pins
Output Low Leakage oo |Vour=0V - - -2 A

Current

All output pins

ELECTRONICS

19-3




ELECTRICAL DATA S3C8465/C8469/P8469
Table 19-3. D.C. Electrical Characteristics (Continued)
(TA = —40°C to +85°C,Vpp = 2.7V to 55V)
Parameter Symbol Conditions Min Typ Max Unit
Pull-up Resistor Rp1 Vpp=5V; V=0V 30 47 70 kw
Vpp =3V, Ports 0-6 30 - 350
Rps Vpp=5V;Vy=0V 100 200 400
Vpp = 3 V; RESET only 200 400 800
Supply Current Ibp1 Vpp=45V to 55V - 16 30 mA
(note) RUN mode
12 MHz CPU clock
Vpp=2.7V to 3.3V 5.5 12
8 MHz CPU clock
Ipp2 Vpp =45V to 55V 3 6
Idle mode
12 MHz CPU clock
Vpp =27V to 3.3V 1 25
8 MHz CPU clock
Ipp3 Vpp =45V to 55V 1 5 MA
Stop mode
Vpp =27V to 3.3V
Stop mode

NOTE: Supply current does not include current drawn through internal pull-up resistors, ZCD, ADC and external output

current loads.

(T = —40°C to +85°C,Vpp = 2.7V to 55V)

Table 19-4. A.C. Electrical Characteristics

Parameter Symbol Conditions Min Typ Max Unit
Interrupt Input UNTH, Ports 2, 3, and 4 - 270 - ns
High, Low Width tNTL
RESET Input tRsL Input - 1500 - ns
Low Width

UNTL - tINTH -
h tRSL g h g
\ 0.8 VbD
N 7 0.2 Vbb N

Figure 19-1. Input Timing Measurement Points
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S3C8465/C8469/P8469 ELECTRICAL DATA

Table 19-5. Oscillation Characteristics

(TA = —40°C + 85°C)

Oscillator Clock Circuit Test Condition Min Typ Max Unit
Main Crystal or Vpp=45V to 55V 1 - 12 MHz
CeramiC XIN XouT VDD =27V to 45V 1 - 8
External Clock Vpp=45V to 55V 1 - 12 MHz
(Main System) XIN  XOouT Vpp =27V to 45V 1 - 8

Main Oscillator Frequency
CPU Clock
12 kHz 4
/ “
8 kHz
1 kHz
A A
1 2 3 4 5 6 7
2.7V 55V
Supply Voltage (V)

Figure 19-2. Operating Voltage Range

ELECTRONICS 19-5



ELECTRICAL DATA

S3C8465/C8469/P8469

Table 19-6. Oscillation Stabilization Time

(To = —40°C +85°C, Vpp = 2.7V to 55V)

Oscillator Test Condition Min Typ Max Unit
Main Crystal fosc > 400 kHz; - - 20 ms
Main Ceramic | Oscillation stabilization occurs when V5 is equal - - 10 ms

to the minimum oscillator voltage range.
External Clock | Xy input High and Low width (ty,, ty,) 25 - 500 ns
(Main System)
Oscillator ty T When released by a reset () - 216/f 5o - ms
Stabilization
Wait Time

tyyaT When released by an interrupt (2) - - - ms
NOTES:

1. fogc is the oscillator frequency.
2. The duration of the oscillator stabilization wait time, t,,, o, When it is released by an interrupt is determined by the

settings in the basic timer control register, BTCON.
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Table 19-7. Data Retention Supply Voltage in Stop Mode
(Th = —40°C to +85°C, Vpp = 2.7V to 5.5V)

Parameter Symbol Conditions Min Typ Max Unit
Data Retention VbbDRr Stop mode 2 - 55 \Y
Supply Voltage
Data Retention lIbDDR Stop mode, Vpppr=2.0V - - 5 HA
Supply Current

NOTE: Supply current does not include current drawn through internal pull-up resistors or external output current loads.

RESET Oscillation
occurs S
+ Stabilzation
<—1—— Stop Mode >| > / Time
|<— Data Retention Mode —» <+——>
VDD | s
* Normal
VDDDR < Operating
Execution of Mode
STOP Instrction
RESET \ 1’4
. 7| twarr
NOTE: twaAIT is the same as 4096 x 16 x 1/fosc. <«—>

Figure 19-3. Stop Mode Release Timing When Initiated by a Reset
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ELECTRICAL DATA

S3C8465/C8469/P8469

Table 19-8. Serial I/O Timing Characteristics
(T = —40°C to +85°C,Vpp = 2.7V to 55V)

Parameter Symbol Conditions Min Typ Max Unit
SCK Cycle Time teky External SCK source 1000 - - ns
Internal SCK source 1000
SCK High, Low Width tkn» tke | External SCK source 500 - -
Internal SCK source tcy/2 — 50
S| Setup Time to SCK Low tsik External SCK source 250 - -
Internal SCK source 250
S| Hold Time to SCK High tksi External SCK source 400 - -
Internal SCK source 400
Output Delay for SCK to SO kso External SCK source - - 300
Internal SCK source 250

NOTE: "SCK" means serial I/O clock frequency, "SI" means serial data input, and "SO" means serial data output.

0.8 VbD
N 0.2 VbD

tkey
< >
tkL tkH
< > < >
SCK —\ %
N /|
tsiK tksi
7Z BK 0.8 Vbp
Sl N Input Data %
N 7 0.2 Vbb
tkso
_> 4_

/
SO Output Data
N

X

Figure 19-4. Serial Data Transfer Timing
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S3C8465/C8469/P8469

ELECTRICAL DATA

Table 19-9. UART Timing Characteristics in Mode 0 (10 MHz)

(TA = —40°C to +85°C,Vpp = 2.7V to 5.5V, Load capacitance = 80 pF)

Parameter Symbol Min Typ Max Unit
Serial port clock cycle time tsck 500 tecpy 6 700 ns
Output data setup to clock rising edge tg1 300 tecpy ~ 5 -
Clock rising edge to input data valid tso - - 300
Output data hold after clock rising edge th tcpy — 50 tepy -
Input data hold after clock rising edge to 0 - -
Serial port clock High, Low level width thich, tLow 200 tepy 3 400
NOTES:
1. Alltimings are in nanoseconds (ns) and assume a 10-MHz CPU clock frequency.
2. The unit tcpy means one CPU clock period.
tsck -
tHIGH g tLow g
0.8 VbD / \
N 7 0.2 Vbb N

Figure 19-5. Waveform for UART Timing Characteristics
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S3C8465/C8469/P8469

ELECTRICAL DATA

4— tSCk —Pp

Shift
Clock

—»| | tH1
f— >

AN SRC SR SR SR

=)

=)

5]

_A.Hmm.v_ |V_ _A| tH2

_umq” X VALID X X VALID X X VALID X X VALID X X VALID X

X VALID X

X VALID X

X VALID X

NOTE: The symbols shown in this diagram are defined as follows:

fSCK  Serial port clock cycle time

tS1 Output data setup to clock rising edge
tS2 Clock rising edge to input data valid
tH1 Output data hold after clock rising edge
tH2 Input data hold after clock rising edge

Figure 19-6. A.C. Timing Waveform for the UART Module
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S3C8465/C8469/P8469

ELECTRICAL DATA

Table 19-10. A/D Converter Electrical Characteristics

(TA =—40°C to +85°C,Vpp = 2.7V t0 55V, Vgg = 0V)

Parameter Symbol Test Conditions Min Typ Max Unit
Resolution - 10 - bit
Total accuracy Vpp = 5.12V - - +3 LSB
Integral linearity ILE CPU clock = 10 MHz - +2
error AVpee = 512V
Differential DLE AVgg = 0V - +1
linearity error
Offset error of EOT +1 +3
top
Offset error of EOB +0.5 +2
bottom
Conversion time tcon 10-bit conversion 20 - - ns
6 50 x 4/fqgc @), fosc = 10 MHz
Analog input VAN - AVgg - AViee \Y%
voltage
Analog input Ran - 2 - - Mw
impedance
Analog AVger - 25 - Vbp \Y%
reference
voltage
Analog ground AVgg - Vss - Vgg +0.3 \
Analog input lapin | AVRer = Vpp = 5V - - 10
current conversion time = 20 ns
Analog block lapc AVRee=Vpp= 5V 1 3 mA
current (2 conversion time = 20 ns

AVgeg =Vpp = 3V 0.5 15 mA
conversion time = 20 ns
AVgegr =Vpp = 5V 100 500 nA
when power down mode

NOTES:

1. "Conversion time" is the time required from the moment a conversion operation starts until it ends.
2. lapc is operating current during A/D conversion.

3. fogc is the main oscillator clock.

ELECTRONICS
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ELECTRICAL DATA

S3C8465/C8469/P8469

(TA =—-40°C to +85°C, VDD =45V to 55V, VSS = OV)

Table 19-11. Zero Crossing Detector

Parameter Symbol Test Conditions Min Typ Max Unit
Zero-crossing Vze AC connection 1.0 - 3.0 Vp-p
detection input c=0.1nF
voltage
Zero-crossing Vazc f,c = 60 Hz (sine wave) - - + 150 mV
detection accuracy Vpp =5V

fosc =10 MHz
Zero-crossing fic - 40 - 200 Hz
detection input
frequency
1/fzc
4
AC input ¢ VAzc VAZ (P-P)
| '
| ]
| I [ |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
i i i i A
| | ] ]
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
ZCINT
Figure 19-7. Zero Crossing Waveform Diagram
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S3C8465/C8469/P8469 ELECTRICAL DATA

Table 19-12. External Memory Timing Characteristics (8 MHz)
(TA = —40°C to +85°C,Vpp = 2.7V to 55V)

Number Symbol Parameter Normal Timing (ns)
Min Max
1 tda (AS) Address valid to AS - delay 10 -
2 tdas (A) AS - to address float delay 35 -
3 tdas (DR) AS - to read data required valid - 140
4 twAs AS Low width 43.75 (35) -
5 tda (DS) Address float to DS ~ 0 -
6a twDs (read) DS (read) Low width 156.25 (125) -
6b twDs (write) DS (write) Low width 81.25 (65) -
7 taps (DR) DS ~ to read data required valid - 80
8 thps (DR) Read data to DS - hold time 0 -
9 tdDs (A) DS - to address active delay 20 -
10 tdDs (AS) DS - to AS ~ delay 30 -
11 tapo (DS) Write data valid to DS (write) ~ delay 10 -
12 tdrw (AS) R/W valid to AS - delay 20 -
13 taps (DW) DS - to write data not valid delay 20 -
NOTES:

1. Alltimes are in nanoseconds (ns) and assume an 8-MHz input frequency.

2. Wait states add 100 ns to the time of numbers 3, 6a, 6b, and 7.
3. The values for tyas and typs that are shown in parentheses "( )" assume a 10-MHz input clock.

ELECTRONICS
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ELECTRICAL DATA S3C8465/C8469/P8469

RIW (P2.2) >( ><
(12>
DM fp°2r_t§ >‘i A8-A15, DM ><

0

y Ly
Port 1 >‘ IAO-A7 ! DO-D7 Out DO-D7 Out ﬁ

@115

R
(>
AS (P2.0) || «(®

DS (P2.1) \ N A

<

— (5
- - N

|

Figure 19-8. External Memory Read and Write Timing

(See Table 19-10 for a description of each timing point.)
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S3C8465/C8469/P8469 MECHANICAL DATA

2 O MECHANICAL DATA

OVERVIEW

The S3C8465/C8469/P8469 microcontrollers are available in a 64-SDIP-750, 64-QFP-1420F package.

#64 #33 Y 0-15°
Y OO0OOOOOO0O0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0000O0000 y f
Q
o 0
& D) O 64-SDIP-750 O
o —
~
—
_V_ OO0 000000000u0o0ooooOooooOooooOooOooaoog _‘
#1 #32
58.20 MAX Sl x
< > o| &
+l 2
57.80 +0.20 o ©
< »| - o
- v <| w
/ \l A A
7
| a! v
: : A A
U h 4
1 [ o
0.45 + 0.10 Z|l =
2| &
1.34 1.00 + 0.10 1778 40 o
39 ) e > «— gl @
NOTE: Dimensions are in millimeters.

Figure 20-1. 64-SDIP-750 Package Dimensions
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MECHANICAL DATA S3C8465/C8469/P8469

23.90 +0.30

A
A 4

20.00 +0.20 0-8
< > +0.10
4 0.15 -0.05
f i
A
| - — 1
| - — 1
| - — 1
% g | - — 1
o o | - — 1
+ + o — —
= S = 64-QFP-1420F — E 0.10 MAX
~ < CT—] ——
i i o—] —1 o
— N
| - — — — | o
#64 T—— @ ——] +
&
. A
v (A N
[ 1 A
#1, | +0.10 :
~ 0.40-0.05
> 0.05 MIN
1.00 [ 0.15 MAX ‘ (1.00) >
—’u* Mg || 265=010
3.00 MAX
>

7 [ il il 4l ] SN

0.80 +0.20
€

NOTE: Dimensions are in millimeters.

Figure 20-2. 64-QFP-1420F Package Dimensions
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S3C8465/C8469/P8469 KS88P4632 OTP

2 1 S3P8469 OTP

OVERVIEW

The S3P8469 single-chip CMOS microcontroller is the OTP (One Time Programmable) version of the
S3C8465/C8469 microcontroller. It has an on-chip OTP ROM instead of a masked ROM. The EPROM is
accessed by serial data format.

The S3P8469 is fully compatible with the S3C8465/C8469, both in function in D.C. electrical characteristics and
in pin configuration. Because of its simple programming requirements, the S3P8469 is ideal as an evaluation
chip for the S3C8465/C8469.
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KS88P4632 OTP

S3C8465/C8469/P8469

P0.7/A15
P0.6/A14
P0.5/A13
P0.4/A12
P0.3/A11
P0.2/A10
P0.1/A9

P0.0/A8
P4.7/INT11/TDG
P4.6/INT10/TCG
P4.5/INT9/TDCK
P4.4/INT8/TCCK
P4.3/INT7/CAPA
SDAT/P4.2/INT6
SCLK/P4.1/INT5/RxD
Vbobp/VDD
Vss/Vss

XouTt

XIN

VPP/EA
P4.0/INT4
P3.7/TxD
RESET/RESET
P3.6/SO

P3.5/SI
P3.4/SCK
P3.3/TOCK
P3.2/TO
P3.1/PWM1
P3.0/PWMO
P2.7/INT3
P2.6/INT2

NOTE:

O0no0naonnnaonnnonnaonnoonnaonnaonnn

N
1 64 3 P1.0/ADO
2 O 63 (3 P1.1/AD1
3 62 (3 P1.2/AD2
4 61 (3 P1.3/AD3
5 60 (3 P1.4/AD4
6 Q 59 [ P1.5/AD5
7 58 3 P1.6/AD6
8 57 3 P1.7/AD7
9 56 (3 P5.7/ADC7
10 55 (3 P5.6/ADC6
11 54 3 P5.5/ADC5
12 53 (3 P5.4/ADC4
13 52 (3 P5.3/ADC3
14 S3C8465 51 [ P5.2/ADC2
15 50 /= P5.1/ADC1
16 S3C8469 49 (@3 P5.0/ADCO
17 (64-SD|P) 48 (| AVss
18 47 3 AVREF
19 . 46 (3 P6.7
20 TOp View 45 [ P6.6
21 44 3 P6.5
22 43 (3 P6.4
23 42 3 P6.3
24 41 (3 P6.2
28 37 B3 P2.1/DS
29 36 | P2.2/IRIW
31 34 @3 P2.4/ZCD

The bolds indicate an OTP pin name.

Figure 21-1. S3P8469 Pin Assignments (64-SDIP Package)
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S3C8465/C8469/P8469

KS88P4632 OTP

P0.0/A8
P4.7/INT11/TDG
P4.6/INT10/TCG
P4.5/INT9/TDCK
P4.4/INT8/TCCK

P4.3/INT7CAPA
SDAT/P4.2/INT6
SCLK/P4.1/INT5/RxD
VbD/VDD
Vss/Vss

XouTt

XIN

VPP/EA
P4.0/INT4
P3.7/TxD
RESET/RESET
P3.6/SO

P3.5/SI
P3.4/SCK

1 P0.2/A10
1 P0.3/A11
1 P0.4/A12
1 P0.5/A13
1 P0.6/A14
1 P0.7/A15
1 P1.0/ADO
1 P1.1/AD1
1 P1.2/AD2
1 P1.3/AD3
1 P1.4/AD4
1 P1.5/AD5

1 P0.1/A9

Anonaonononaonaononnaonn

O CO~JOUO PN —O

64
63
62

O

1

20
2
27

61
60

25
24

59
58
57
56
59
54
95
52

S3C8465

S3C8469
(64-QFP)

Top View

25
26
27
28
29
30
31
32

gubouuuouboouuoouroon

NOTE:

P3.2/TO0 &

P3.3/TOCK =
P3.1/PWM1

P3.0/PWMO0O

P2.7/INT3
P2.6/INT2 O
P2.5/BUZ ™
P2.4/zCD O
P2.3/DM
P2.2/R/W
P2.1/DS &
P2.0/AS ™

P6.0

The bolds indicate an OTP pin name.

P1.6/AD6
P1.7/AD7
P5.7/ADC7
P5.6/ADC6
P5.5/ADC5
P5.4/ADC4
P5.3/ADC3
P5.2/ADC2
P5.1/ADC1
P5.0/ADCO
AVss
AVREF
P6.7

P6.6

P6.5

P6.4

P6.3

P6.2

P6.1

Figure 21-2. S3P8469 Pin Assignments (64-QFP Package)
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KS88P4632 OTP

S3C8465/C8469/P8469

Table 21-1. Descriptions of Pins Used to Read/Write the EPROM
Main Chip During Programming
Pin Name Pin Name Pin No. I/O Function
P4.2 SDAT 14(7) /0 Serial data pin. Output port when reading and
input port when writing. Can be assigned as a
Input/push-pull output port.
P4.1 SCLK 15(8) I Serial clock pin. Input only pin.
EA Vpp 20(13) I Power supply pin for EPROM cell writing
(indicates that OTP enters into the writing mode).
When 12.5 V is applied, OTP is in writing mode
and when 5 V is aplied, OTP is in reading mode.
(Option)
RESET RESET 23(16) I Chip Initialization
Vpp/Vss Vpp/Vss 16(9)/17(10) - Logic power supply pin. Vpp should be tied to
+5 V during programming.
NOTE: () means 64 QFP package.

Table 21-2. Comparison of S3P8469 and S3C8465/C8469 Features

Characteristic S3P8469 S3C8465/C8469
Program Memory 32K-byte EPROM 16/32K-byte mask ROM
Operating Voltage (Vpp) 27V to 55V 27V to 55V

OTP Programming Mode

Vpp =5V, Vpp (EA) = 12.5 V

Pin Configuration

64 SDIP/64 QFP

64 SDIP/64 QFP

EPROM Programmability

User Program 1 time

Programmed at the factory

OPERATING MODE CHARACT

ERISTICS

When 12.5 V is supplied to the Vp (EA) pin of the S3P8469, the EPROM programming mode is entered. The
operating mode (read, write, or read protection) is selected according to the input signals to the pins listed in

Table 21-3 below.

Table 21-3. Operating Mode Selection Criteria

Vb Vpp REG/ ADDRESS R/W MODE
(EA) MEM (A15-A0)
5V 5V 0 OOO00OH 1 EPROM read
125V 0 OO0CH 0 EPROM program
125V 0 OO0CH 1 EPROM verify
125V 1 OE3FH 0 EPROM read protection
NOTE: "0" means Low level; "1" means High level.

21-4
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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