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Section2 CPU

HD64N3694G
HD6483694G
(On-chip EEPROM module)
H'0000

User area
(512 bytes)

HO1FF

Not used

H'FF09
Slave address
register

Figure2.1 Memory Map (3)
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Section2 CPU

e Prior to executing BSET instruction

MOV.B  #80, ROL The PDR5 vaue (H'80) is written to awork areain

MOV.B  ROL, @RAMO memory (RAMO) aswell asto PDR5.
MOV.B  ROL, @PDR5

P57 P56 P55 P54 P53 P52 P51 P50
Input/output Input Input Output  Output  Output Output Output  Output
Pin state Low High Low Low Low Low Low Low

level level level level level level level level
PCR5 0 0 1 1 1 1 1 1
PDR5 1 0 0 0 0 0 0 0
RAMO 1 0 0 0 0 0 0 0

e BSET instruction executed

BSET #0, @RAMO The BSET instruction is executed designating the PDR5
work area (RAMO).

o After executing BSET instruction

MOV.B  @QRAMO, ROL The work area (RAMO) value is written to PDRS.
MOV.B  ROL, @PDR5

P57 P56 P55 P54 P53 P52 P51 P50
Input/output Input Input Qutput  Output  Output  Output Output  Output
Pin state Low High Low Low Low Low Low High

level level level level level level level level
PCR5 0 0 1 1 1 1 1 1
PDR5 1 0 0 0 0 0 0 1
RAMO 1 0 0 0 0 0 0 1

Bit Manipulation in a Register Containing a Write-Only Bit
Example 3: BCLR instruction executed designating port 5 control register PCR5

P57 and P56 are input pins, with alow-level signal input at P57 and a high-level signal input at
P56. P55 to P50 are output pins that output low-level signals. An example of setting the P50 pin as
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Section 5 Clock Pulse Generators

Section 5 Clock Pulse Generators

Clock oscillator circuitry (CPG: clock pulse generator) is provided on-chip, including both a
system clock pulse generator and a subclock pulse generator. The system clock pul se generator
consists of a system clock oscillator, a duty correction circuit, and system clock dividers. The
subclock pulse generator consists of a subclock oscillator circuit and a subclock divider.

Figure 5.1 shows a block diagram of the clock pulse generators.

0sc; : System
| clock
0SC, < oscillator

9osc

(fosc)

Subclock
oscillator

System clock pulse generator

(5bits) 5" 47128

dosc ;
Duty System 0sc/8 ro
correction | -20s¢ clock osc/16 :
circuit (fosc) divider osc;32 '
64 '
0S¢ . Prescaler S f’é 2
: (13bits) | ' ¢/8192
ow/2 E
¢ /4 :
fW Subclock Ow ' dsus
(fw) divider ow/8 '
E Prescaler W[ fg’gv/ 8

Subclock pulse generator

Figure5.1 Block Diagram of Clock Pulse Generators

The basic clock signals that drive the CPU and on-chip peripheral modules are ¢ and ¢ .. The
system clock is divided by prescaler S to become aclock signal from ¢/8192 to ¢/2, and the
subclock is divided by prescaler W to become a clock signa from ¢w/128 to ¢w/8. Both the
system clock and subclock signals are provided to the on-chip peripheral modules.

CPG0200A_000020020200

RENESAS
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Section 5 Clock Pulse Generators

5.2 Subclock Generator

Figure 5.7 shows a block diagram of the subclock generator.

xz@ , >e—

8MQ

X1

Note : Registance is a reference value.

Figure5.7 Block Diagram of Subclock Generator

521 Connecting 32.768-kHz Crystal Resonator

Clock pulses can be supplied to the subclock divider by connecting a 32.768-kHz crystal
resonator, as shown in figure 5.8. Figure 5.9 shows the equivalent circuit of the 32.768-kHz crystal
resonator.

Cy
X1j—”_”17

I Cs
X24L||_7)7

Cy =Co=15pF (typ.)

Figure5.8 Typical Connection to 32.768-kHz Crystal Resonator

Ls Cs Rs

7000 { | MWV

X1<; 4’)(2

Co = 1.5 pF (typ.)
Rs = 14 kQ (typ.)
fy = 32.768 kHz

Note: Constants are reference values.

Figure5.9 Equivalent Circuit of 32.768-kHz Crystal Resonator
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Section 6 Power-Down Modes

cleared, atransition is made to active mode when the LSON bit in SYSCR2 is0, and atransition is
made to subactive mode when the bit is 1.

When the RES pin goes low, the system clock pulse generator starts. Since system clock signals
are supplied to the entire chip as soon as the system clock pulse generator starts functioning, the
RES pin must be kept low until the pulse generator output stabilizes. After the pulse generator
output has stabilized, the CPU starts reset exception handling if the RES pin is driven high.

6.2.4 Subactive Mode

The operating frequency of subactive modeis selected from ¢,,/2, ¢,,/4, and ¢,,/8 by the SA1 and
SAOQ bitsin SY SCR2. After the SLEEP instruction is executed, the operating frequency changesto
the frequency which is set before the execution. When the SLEEP instruction is executed in
subactive mode, a transition to sleep mode, subsleep mode, standby mode, active mode, or
subactive mode is made, depending on the combination of SY SCR1 and SY SCR2. When the RES
pin goes low, the system clock pulse generator starts. Since system clock signals are supplied to
the entire chip as soon as the system clock pulse generator starts functioning, the RES pin must be
kept low until the pulse generator output stabilizes. After the pulse generator output has stabilized,
the CPU starts reset exception handling if the RES pin is driven high.

6.3 Operating Frequency in Active Mode

Operation in active mode is clocked at the frequency designated by the MA2, MA1, and MAO bits
in SY SCR2. The operating frequency changes to the set frequency after SLEEP instruction
execution.
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Section 11 Timer V

TCRV1

Trigger
TRGV control
I
TMCIlV —— | Clock select ®
3
S
E
T
o — PSS g
IS
Clear |
MRV 1 onol [ TR}
T A Interrupt
request
control
Output 4—l—F__
TMOV ~———  ntrol TCSRV |
L~ CMIA
[Legend] —> CMIB
TCORA:  Time constant register A ovi
TCORB:  Time constant register B
TCNTV: Timer counter V
TCSRV:  Timer control/status register V
TCRVO: Timer control register VO
TCRV1: Timer control register V1
PSS: Prescaler S
CMIA: Compare-match interrupt A
CMIB: Compare-match interrupt B
oVI: Overflow interupt
Figure11.1 Block Diagram of Timer V
11.2  Input/Output Pins
Table 11.1 shows the timer V pin configuration.
Table11.1 Pin Configuration
Name Abbreviation 1/O Function
Timer V output TMOV Output Timer V waveform output
Timer V clock input TMCIV Input Clock input to TCNTV
Timer V reset input TMRIV Input External input to reset TCNTV
Trigger input TRGV Input Trigger input to initiate counting
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Section 11 Timer V

11.34 Timer Control/Status Register V (TCSRV)

TCSRYV indicates the status flag and controls outputs by using a compare match.

Initial
Bit Bit Name Value R/W Description
7 CMFB 0 R/W Compare Match Flag B

Setting condition:

When the TCNTV value matches the TCORB value
Clearing condition:

After reading CMFB = 1, cleared by writing 0 to CMFB

6 CMFA 0 R/W Compare Match Flag A
Setting condition:
When the TCNTV value matches the TCORA value
Clearing condition:
After reading CMFA = 1, cleared by writing 0 to CMFA

5 OVF 0 R/W Timer Overflow Flag
Setting condition:
When TCNTV overflows from H'FF to H'00
Clearing condition:
After reading OVF = 1, cleared by writing 0 to OVF

4 — 1 — Reserved
This bit is always read as 1.

3 0OS3 0 R/W Output Select 3 and 2

2 0S2 0 R/W These bits select an output method for the TMOV pin by
the compare match of TCORB and TCNTV.

00: No change

01: 0 output
10: 1 output
11: Output toggles
1 (OR) 0 R/W Output Select 1 and 0
0 (OR0] 0 R/W These bits select an output method for the TMOV pin by

the compare match of TCORA and TCNTV.
00: No change

01: 0 output

10: 1 output

11: Output toggles

Rev.5.00 Nov. 02,2005 Page 142 of 418
REJ09B0028-0500 RENESAS



Section 11 Timer V
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Section 12 Timer W

12.3.2 Timer Control Register W (TCRW)

TCRW selects the timer counter clock source, selects a clearing condition, and specifies the timer

output levels.

Initial
Bit Bit Name Value

R/W

Description

7 CCLR 0

R/W

Counter Clear

The TCNT value is cleared by compare match A when
this bit is 1. When it is 0, TCNT operates as a free-
running counter.

CKS2
CKS1
CKS0

R/W
R/W
R/W

Clock Select2to 0

Select the TCNT clock source.

000: Internal clock: counts on ¢

001: Internal clock: counts on ¢/2

010: Internal clock: counts on ¢/4

011: Internal clock: counts on ¢/8

1XX: Counts on rising edges of the external event (FTCI)

When the internal clock source (0) is selected, subclock
sources are counted in subactive and subsleep modes.

3 TOD 0

R/W

Timer Output Level Setting D

Sets the output value of the FTIOD pin until the first
compare match D is generated.

0: Output value is 0*
1: Output value is 1*

2 TOC 0

R/W

Timer Output Level Setting C

Sets the output value of the FTIOC pin until the first
compare match C is generated.

0: Output value is 0*
1: Output value is 1*

1 TOB 0

R/W

Timer Output Level Setting B

Sets the output value of the FTIOB pin until the first
compare match B is generated.

0: Output value is 0*
1: Output value is 1*
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Section 12 Timer W

Initial
Bit Bit Name Value R/W Description
5 I0B1 0 R/W I/O Control B1 and BO
4 10B0 0 R/W When IOB2 = 0,
00: No output at compare match
01: 0 output to the FTIOB pin at GRB compare match
10: 1 output to the FTIOB pin at GRB compare match
11: Output toggles to the FTIOB pin at GRB compare
match
When IOB2 =1,
00: Input capture at rising edge at the FTIOB pin
01: Input capture at falling edge at the FTIOB pin
1X: Input capture at rising and falling edges of the FTIOB
pin
3 — 1 — Reserved
This bit is always read as 1.
2 I0A2 0 R/W I/O Control A2
Selects the GRA function.
0: GRA functions as an output compare register
1: GRA functions as an input capture register
I0A1 0 R/W I/0 Control A1 and AO
0 I0A0 0 R/W When IOA2 =0,

00: No output at compare match
01: 0 output to the FTIOA pin at GRA compare match
10: 1 output to the FTIOA pin at GRA compare match

11: Output toggles to the FTIOA pin at GRA compare
match

When IOA2 =1,
00: Input capture at rising edge of the FTIOA pin
01: Input capture at falling edge of the FTIOA pin

1X: Input capture at rising and falling edges of the FTIOA
pin

Legend: X: Don't care.
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Section 12 Timer W
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Section 14 Serial Communication Interface 3 (SCI3)

144  Operation in Asynchronous Mode

Figure 14.2 shows the general format for asynchronous serial communication. One frame consists
of astart hit (low level), followed by data (in LSB-first order), a parity bit (high or low level), and
finally stop bits (high level). Inside the SCI3, the transmitter and receiver are independent units,
enabling full duplex. Both the transmitter and the receiver aso have a double-buffered structure,
so data can be read or written during transmission or reception, enabling continuous data transfer.

LSB MSB 1

Serial | Start Transmit/receive data Parity Stop bit Mark state
data | bit bit

- o)

1 bit 7 or 8 bits 1 bit, 1or
ornone 2 bits

Y

One unit of transfer data (character or frame)

Figure 14.2 Data Format in Asynchronous Communication

1441 Clock

Either an internal clock generated by the on-chip baud rate generator or an external clock input at
the SCK3 pin can be selected as the SCI3's serial clock source, according to the setting of the
COM bhit in SMR and the CKEO and CKEL bitsin SCR3. When an external clock isinput at the
SCK3 pin, the clock frequency should be 16 times the bit rate used.

When the SCI3 is operated on an internal clock, the clock can be output from the SCK3 pin. The
frequency of the clock output in this case is equal to the bit rate, and the phase is such that the
rising edge of the clock isin the middle of the transmit data, as shown in figure 14.3.

Clock|||||||||||||||||||||||||||||||||

1 character (frame)

Figure 14.3 Relationship between Output Clock and Transfer Data Phase
(Asynchronous Mode) (Example with 8-Bit Data, Parity, Two Stop Bits)
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Section 15 °C Bus Interface 2 (lIC2)

Initial
Bit Bit Name Value R/W Description
3 STIE 0 R/W Stop Condition Detection Interrupt Enable
0: Stop condition detection interrupt request (STPI) is
disabled.
1: Stop condition detection interrupt request (STPI) is
enabled.
2 ACKE 0 R/W Acknowledge Bit Judgement Select
0: The value of the receive acknowledge bit is ignored,
and continuous transfer is performed.
1: If the receive acknowledge bit is 1, continuous transfer
is halted.
1 ACKBR 0 R Receive Acknowledge
In transmit mode, this bit stores the acknowledge data
that are returned by the receive device. This bit cannot be
modified.
0: Receive acknowledge = 0
1: Receive acknowledge = 1
0 ACKBT 0 R/W Transmit Acknowledge

In receive mode, this bit specifies the bit to be sent at the
acknowledge timing.

0: 0 is sent at the acknowledge timing.
1: 1 is sent at the acknowledge timing.
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Section 16 A/D Converter

Module data bus Internal data bus
3
©
=
AANN 00|z
£
12} w
c >
kS m
g
AVee —™ 2 | |alalala AlA
s 2 D|D|D|D DID| —
10btD/A  K]&2[p|p|p|D clc
o o R|R|R|R S|R
2 AlB|C|D R
173
[0}
8
=
@
ANO —*
AN1 —= 5 R ; >_ . 0/4
AN2 —= %_ ' D Control circuit
AN3—= = . ;E Comparator 8
AN4 —» i ' :
ANS —= 2 Sample-and- I—.AD|
AN6—» 5 hold circuit interrupt
AN7 —=
ADTRG
[Legend]

ADCR: A/D control register
ADCSR: A/D control/status register
ADDRA: A/D data register A
ADDRB: A/D data register B
ADDRC: A/D data register C
ADDRD: A/D data register D

Figure16.1 Block Diagram of A/D Converter
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Section 21 Electrical Characteristics

21.3.7 Power-Supply-Voltage Detection Circuit Characteristics (Optional)

Table 21.19 Power-Supply-Voltage Detection Circuit Characteristics

V,=0.0V, T,=-20to +75°C, unless otherwise indicated.

Values

Test
Item Symbol Condition Min Typ Max Unit
Power-supply falling detection Vint (D) LVDSEL=0 3.3 3.7 — \%
voltage
Power-supply rising detection Vint (U) LVDSEL=0 — 4.0 45 v
voltage
Reset detection voltage 1*' Vreset1 LVDSEL=0 — 2.3 2.7 \%
Reset detection voltage 2** Vreset2 LVDSEL=1 3.0 3.6 4.2 v
Lower-limit voltage of LVDR V ommin 1.0 — — \%
operation*®
LVD stabilization time tLvoon 50 — — us
Current consumption in standby lsray LVDE = 1, — — 350 HA
mode Vec=5.0V,

When a 32-

kHz crystal

resonator is

not used

Notes: 1. This voltage should be used when the falling and rising voltage detection function is
used.

2. Select the low-voltage reset 2 when only the low-voltage detection reset is used.

3. When the power-supply voltage (Vcc) falls below V. . = 1.0 V and then rises, a reset
may not occur. Therefore sufficient evaluation is required.
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Appendix

3. Logic Instructions

Addressing Mode and No. of
Instruction Length (bytes) States”"
+
9 g Condition Code
Mnemonic % |y Operation

il =G ~ 3

o x|z o — 18

S clW|E a|w g | 2

5 AT E|s

Slplclu|Zi|(s|S|© 513

O|#||® ©®|86|8|e HIN|Z|V z | <
AND |AND.B #xx:8, Rd B|2 Rd8A#xx:8 — Rd8 —1T1|T]o0 2
AND.B Rs, Rd B 2 Rd8ARs8 — Rd8 —1T1|T]o0 2
AND.W #xx:16, Rd Wi 4 Rd16A#xx:16 — Rd16 —1T|T]o0 4
AND.W Rs, Rd w 2 Rd16ARs16 — Rd16 —I1T]T]o0 2
AND.L #xx:32, ERd L|6 ERd32A#xx:32 — ERd32 —1T|T]o0 6
AND.L ERs, ERd L 4 ERd32AERs32 — ERd32 —1T|T]o0 4
OR |OR.B #xx:8, Rd B|2 Rd84xx:8 — Rd8 —I1T]T]o0 2
OR.B Rs, Rd B 2 Rd8Rs8 — Rd8 —I1T|T]o0 2
OR.W #xx:16, Rd Wi 4 Rd164xx:16 — Rd16 —1T1|T]o0 4
OR.W Rs, Rd w 2 Rd16Rs16 — Rd16 —1T1|T]o0 2
OR.L #xx:32, ERd L|6 ERd324xx:32 — ERd32 —|T|T|o 6
OR.L ERs, ERd L 4 ERd32ERs32 — ERd32 —|T|T|o 4
XOR |XOR.B #xx:8, Rd B|2 Rd8®#xx:8 — Rd8 —1T|T]o0 2
XOR.B Rs, Rd B 2 Rd8®Rs8 — Rd8 —|1T|T]o 2
XOR.W #xx:16, Rd W/ 4 Rd16®#xx:16 — Rd16 —I1T|T]o0 4
XOR.W Rs, Rd w 2 Rd16®Rs16 — Rd16 —I1T|T]o0 2
XOR.L #xx:32, ERd L|6 ERd32®#xx:32 — ERd32 —1T|T]o0 6
XOR.L ERs, ERd L 4 ERd32®ERs32 — ERd32 —|T|T|o 4
NOT |NOT.B Rd B 2 - Rd8 — Rd8 —|T|T]o 2
NOT.W Rd w 2 - Rd16 — Rd16 —|T/T]o 2
NOT.L ERd L 2 - Rd32 — Rd32 —|T|T]o 2
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Appendix

Product Classification

Product Code

Model Marking

Package Code

H8/3692 Mask ROM Standard HD6433692H HD6433692(***)H QFP-64 (FP-64A)
version product HD6433692FP  HD6433692(***)FP  LQFP-64 (FP-64E)
HD6433692FX  HD6433692(***)FX  LQFP-48 (FP-48F)
HD6433692FY  HD6433692(***)FY  LQFP-48 (FP-48B)
HD6433692FT  HD6433692(***)FT  QFN-48(TNP-48)
Product with  HD6433692GH  HD6433692G(***)H  QFP-64 (FP-64A)
POR&LVDC " \n6433602GFP HD6433692G(***)FP LQFP-64 (FP-64E)
HD6433692GFX HD6433692G(***)FX LQFP-48 (FP-48F)
HD6433692GFY HD6433692G(***)FY LQFP-48 (FP-48B)
HD6433692GFT HD6433692G(***)FT  QFN-48(TNP-48)
H8/3691 Mask ROM Standard HD6433691H  HD6433691(***)H  QFP-64 (FP-64A)
version product HD6433691FP  HD6433691(***)FP  LQFP-64 (FP-64E)
HD6433691FX  HD6433691(***)FX  LQFP-48 (FP-48F)
HD6433691FY  HD6433691(***)FY  LQFP-48 (FP-48B)
HD6433691FT  HD6433691(***)FT  QFN-48(TNP-48)
Product with  HD6433691GH  HD6433691G(***)H  QFP-64 (FP-64A)
POR&LVDC "\\n6433601GFP HD6433691G(***)FP LQFP-64 (FP-64E)
HD6433691GFX HD6433691G(***)FX LQFP-48 (FP-48F)
HD6433691GFY HD6433691G(***)FY LQFP-48 (FP-48B)
HD6433691GFT HD6433691G(***)FT  QFN-48(TNP-48)
H8/3690 Mask ROM Standard HD6433690H  HD6433690(***)H  QFP-64 (FP-64A)
version product HD6433690FP  HD6433690(***)FP  LQFP-64 (FP-64E)
HD6433690FX  HD6433690(***)FX  LQFP-48 (FP-48F)
HD6433690FY  HD6433690(***)FY  LQFP-48 (FP-48B)
HD6433690FT  HD6433690(***)FT  QFN-48(TNP-48)
Product with  HD6433690GH ~ HD6433690G(***)H  QFP-64 (FP-64A)
POR&LVDC "1n6433600GFP HD6433690G(***)FP LQFP-64 (FP-64E)
HD6433690GFX HD6433690G(***)FX LQFP-48 (FP-48F)
HD6433690GFY HD6433690G(***)FY LQFP-48 (FP-48B)
HD6433690GFT HD6433690G(***)FT  QFN-48(TNP-48)
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Appendix

— 0l — a
90 S0 70 1
— S0 — 3z
—_— S.0 —_— az
800 —_— —_— A
800 — — X
—_— so | — | [3]
8 | — | w0 0 4e19Q
— a0 | — | =
2o 110 4%} B 8] 7 >
— [0 [ — | @ |, 1
120 20 110 q o A‘
o | oro | e00 | ‘v z
0L’} —_— —_— Y
6 06 8’8 IH
6 06 8’8 9H
—_— or'l —_— oy
—_— L —_— 3
— . =1 a UOI}08S SSOIO [BUILLIS |
xe| woN uy oqus
SIBJAWII Ul UoisuswIg iy
o |o
‘q
K
"13S440 WIYL 3ANTONI

LON $30Q.£+NOISNINIA 2

HSY14 10 3AN1ONI LON 0Q
WZ+uONV. L SNOISNIWIA *)
(310N

@xWM

—1

E
7DN
2 i
« AARARARAAAAR
N
P i R
& o =]
= =t
= =t
) = =]

e = =]

7 = =]
ot =]
ot =]
ot =]
ot =]

vz O e
P4 9%
a,.
o
AG8Y-d/88rdd 05°0-/X.-87d40Td

9po) snolnald

f<,oxmv8n_o._n_,
| P00 SvSaNTY |

8poQ abexoed V.LAr

FigureD.4 FP-48B Package Dimensions
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Item Page Revision (See Manual for Details)

Section 5 Clock Pulse 70 C

Generators 08C ——p— |_”‘7

Figure 5.3 Typical osc I:'I ICz

Connection to Crystal z F) G, -Ca=10t022pF

Resonator

Figure 5.5 Typical 71 c,

Connection to Ceramic 08C; [——1— '77‘7

Resonator O .

0sCy ——— 2|77|7 Cy =510 30 pF
C, =5to 30 pF

Section 6 Power-Down 76 Bit Bit Name EDescription

Modes L

6.1.1 System Control 3 NESEL :Noise Elimination Sampling Frequency

Register 1 (SYSCR1) ESeIect
iThe subclock pulse generator generates the
iwatch clock signal (¢,) and the system clock
ipulse generator generates the oscillator
iclock (9,.). This bit selects the sampling
ifrequency of the oscillator clock when the
iwatch clock signal (¢,,) is sampled. When
10osc = 4 10 20 MHz, clear NESEL to 0.

Section 8 RAM 107  Note: * When the E7 or E8 is used, area H'F780 to HFB7F

must not be accessed.

Section 13 Watchdog 184 i
Timer Bit  Bit Name iDescription

13.2.1 Timer . 4 TCSRWE | Timer Control/Status Register WD Write Enable
Control/Status Register :

WD (TCSRWD)
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