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78K0/Kx2

CHAPTER 1 OUTLINE

[List of Part Number]

(1/6)
78KO0/Kx2 Package Product Quality Part Number
Microcontrollers type grace
78K0/KB2 30-pin plastic Conventional- | Standard 1#PD78F0500MC-5A4-A, 78F0501MC-5A4-A,
SSOP (7.62 mm | specification | products 78F0502MC-5A4-A, 78F0503MC-5A4-A,
(300)) products 78F0503DMC-5A4-A""
(A) grade uPD78F0500MC(A)-CAB-AX, 78F0501MC(A)-CAB-AX,
products 78F0502MC(A)-CAB-AX, 78FO503MC(A)-CAB-AX
(A2) grade | ©PD78F0500MC(A2)-CAB-AX, 78F0501MC(A2)-CAB-AX,
products 78F0502MC(A2)-CAB-AX, 78F0503MC(A2)-CAB-AX
Expanded- Standard #PD78F0500AMC-CAB-AX, 78F0501AMC-CAB-AX,
specification | products 78F0502AMC-CAB-AX, 78F0503AMC-CAB-AX,
products 78F0503DAMC-CAB-AX""
(A) grade 1PD78F0500AMCA-CAB-G, 78F0501AMCA-CAB-G,
products 78F0502AMCA-CAB-G, 78F0503AMCA-CAB-G
(A2) grade | #PD78F0500AMCA2-CAB-G, 78F0501AMCA2-CAB-G,
products 78F0502AMCA2-CAB-G, 78F0503AMCA2-CAB-G
36-pin plastic Conventional- | Standard #PD78F0500FC-AAS3-A, 78F0501FC-AA3-A,
FLGA (4x4) specification | products 78F0502FC-AA3-A, 78F0503FC-AA3-A,
products 78F0503DFC-AA3-A""
Expanded- Standard #PD78F0500AFC-AA3-A, 78F0501AFC-AA3-A,
specification | products 78F0502AFC-AA3-A, 78F0503AFC-AA3-A,
products 78F0503DAFC-AA3-A""
78K0/KC2 38-pin plastic Expanded- Standard #PD78F0511AMC-GAA-AX, 78F0512AMC-GAA-AX,
SSOP (7.62 mm | specification | products 78F0513AMC-GAA-AX, 78F0513DAMC-GAA-AX""
(300)) products | (a)grade | uPD78F0511AMCA-GAA-G, 78F0512AMCA-GAA-G,
products 78F0513AMCA-GAA-G
(A2) grade | ©PD78F0511AMCA2-GAA-G, 78F0512AMCA2-GAA-G,
products 78F0513AMCA2-GAA-G
44-pin plastic Conventional- | Standard #PD78F0511GB-UES-A, 78F0512GB-UES-A,
LQFP (10x10) specification | products 78F0513GB-UES-A, 78F0513DGB-UES-A""
products (A) grade 1PD78F0511GB(A)-GAF-AX, 78F0512GB(A)-GAF-AX,
products 78F0513GB(A)-GAF-AX
(A2) grade | ©PD78F0511GB(A2)-GAF-AX, 78F0512GB(A2)-GAF-AX,
products 78F0513GB(A2)-GAF-AX
Expanded- Standard #PD78F0511AGB-GAF-AX, 78F0512AGB-GAF-AX,
specification | products 78F0513AGB-GAF-AX, 78F0513DAGB-GAF-AX""
products (A) grade 1PD78F0511AGBA-GAF-G, 78F0512AGBA-GAF-G,
products 78F0513AGBA-GAF-G
(A2) grade | #PD78F0511AGBA2-GAF-G, 78F0512AGBA2-GAF-G,
products 78F0513AGBA2-GAF-G

Note The pPD78F0503D, 78F0503DA, 78F0513D, and 78F0513DA have an on-chip debug function, which is

provided for development and evaluation. Do not use the on-chip debug function in products designated for
mass production, because the guaranteed number of rewritable times of the flash memory may be exceeded
when this function is used, and product reliability therefore cannot be guaranteed. Renesas Electronics is not

liable for problems occurring when the on-chip debug function is used.
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78K0/Kx2

CHAPTER 3 CPU ARCHITECTURE

Table 3-2. Set Values of Internal Memory Size Switching Register (IMS) and Internal Expansion RAM Size
Switching Register (IXS) (48-pin products of the 78K0/KC2, 78K0/KD2, 78K0/KE2, and 78K0/KF2)

48-pin 78K0/KD2 78K0/KE2 78K0/KF2 IMS IXS ROM Internal Internal
products Capacity High- Expansion
of the Speed RAM
78K0/KC2 RAM Capacity
Capacity

uPD78F0511, 1uPD78F0521, 1PD78F0531, - 04H |OCH |16KB 768 bytes -

78F0511A 78F0521A 78F0531A

uPD78F0512, 1uPD78F0522, 1PD78F0532, - CéH |OCH |24KB 1 KB -

78F0512A 78F0522A 78F0532A

uPD78F0513, 1PD78F0523, 1PD78F0533, - C8H |OCH |32KB 1 KB -

78F0513A 78F0523A 78F0533A

uPD78F0514, 1PD78F0524, 1PD78F0534, 1PD78F0544, CCH |OAH |48KB 1 KB 1 KB

78F0514A 78F0524A 78F0534A 78F0544A

uPD78F0515, 1uPD78F0525, 1PD78F0535, 1PD78F0545, CFH |08H |60KB 2KB

78F0515A, 78F0525A 78F0535A 78F0545A

78F0515D"",

78F0515DA"™"

- 1PD78F0526, 1PD78F0536, uPD78F05486, CCH |04H |96 KB"™™? 4 KB
78F0526A 78F0536A 78F0546A Note
- 1PD78F0527, 1PD78F0537, 1PD78F0547, CCH | OOH 128 KB"*°? 6 KB
78F0527A, 78F0537A, 78F0547A, Note 2
78F0527D"", | 78F0537D""", | 78F0547D""",
78F0527DAY™" | 78F0537DA™™" | 78F0547DA"""
Notes 1. The ROM and RAM capacities of the products with the on-chip debug function can be debugged according

to the debug target products. Set IMS and IXS according to the debug target products.
2. The uPD78F05x6 and 78F05x6A (x = 2 to 4) have internal ROMs of 96 KB, and the xPD78F05x7,
78F05x7A, 78F05x7D and 78F05x7DA (x = 2 to 4) have those of 128 KB. However, the set value of IMS of
these devices is the same as those of the 48 KB product because memory banks are used. For how to set
the memory banks, see 4.3 Memory Bank Select Register (BANK).
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78K0/Kx2 CHAPTER 3 CPU ARCHITECTURE

Table 3-8. Special Function Register List (1/5)

Address Special Function Register (SFR) Symbol | R/W Manipulatable Bit Unit Ater | K| K| K] KK
Name 1Bit | 8Bits | 16 Bits | Reset | B | C | D E}F
212|2|2]|2
FFOOH | Port register 0 PO R/W S \ - 00H [N |~V [N ||
FFO1H | Port register 1 P1 R/W V J - 00H NN NN
FFO2H | Port register 2 P2 R/W R N - 00H NIV NN
FFO3H | Port register 3 P3 R/W \/ \/ - 00H | V|~V |~V ]| AN]|N
FFO4H | Port register 4 P4 R/W J N - 00H |- |~ |~ |~]|V
FFO5H | Port register 5 P5 R/W V V - 0O0H | -|-|-|~N|V
FFO6H | Port register 6 P6 R/W \/ \/ - 00H |~ |~ |~ AN]|A
FFO7H | Port register 7 P7 R/W J V - 0OH |- |~ | ~N|[~V]|N
FFO8H | 10-bit A/D conversion result register ADCR R - - S 0000H [ vV | N | N |~ |V
FFO9H 8-bit A/D conversion result ADCRH R - \/ - 00H NN A A
register
FFOAH | Receive buffer register 6 RXB6 R - \ - FFH NN NN
FFOBH | Transmit buffer register 6 TXB6 R/W - V - FFH | V| V| V| V| N
FFOCH | Port register 12 P12 R/W : \/ - 00H [N |~V [~ ||V
FFODH | Port register 13 P13 R/W : J - 00H | - |Note| ¥ | v | ¥
FFOEH | Port register 14 P14 R/W \ \ - 00H | — |Note] V¥ | v | ¥
FFOFH | Serial I/O shift register 10 SI010 R - v - 00H NN NN A
FF10H | 16-bit timer counter 00 TMO00 R - - \ 0000H | v | N [~V |~ ]|~
FF11H
FF12H | 16-bit timer capture/compare register | CRO00 R/W - - J 0000H | N [ N | N |~ |+
FF13H | 000
FF14H | 16-bit timer capture/compare register | CR010 R/W - - S 0000H [ N | NV [ V| V]|
FF15H | 010
FF16H | 8-bit timer counter 50 TM50 R - v - O00H NN AN A
FF17H | 8-bit timer compare register 50 CR50 R/W - v - 00H NN AN A
FF18H | 8-bit timer H compare register 00 CMPO00 R/W - N - 00H NIV NN A
FF19H | 8-bit timer H compare register 10 CMP10 R/W - \ - 00H | N |~V |~V
FF1AH | 8-bit timer H compare register 01 CMPO1 R/W - J - 00H |~V |~V |~V |[A~N]|N
FF1BH | 8-bit timer H compare register 11 CMP11 R/W - \ - 00H NN NN
FF1FH | 8-bit timer counter 51 TM51 R - \/ - 00H NIV VY
FF20H | Port mode register 0 PMO R/W S \ - FFH [N | v [ N[N ]
FF21H | Port mode register 1 PM1 R/W \ \ - FFH NN NN Y
FF22H | Port mode register 2 PM2 RW J V - FFH [V N[V N[V
FF23H | Port mode register 3 PM3 R/W J V - FFH [V N[V |V [V
FF24H | Port mode register 4 PM4 R/W v v - FFH [ - [N [N |V |V
FF25H | Port mode register 5 PM5 R/W V V - FFH | - | - |- | V| ¥
FF26H | Port mode register 6 PM6 R/W v v - FFH NN AN
FF27H | Port mode register 7 PM7 R/W \/ S - FFH S VAN IENAN
FF28H | A/D converter mode register ADM R/W S \ - 00H [N |~V [N ||
FF29H | Analog input channel specification ADS R/W J J - 00H NN NN
register
FF2CH | Port mode register 12 PM12 RW J V - FFH [V N[ VN[V
FF2EH | Port mode register 14 PM14 R/W : \/ - FFH | - |Note| v | v | ¥
FF2FH | A/D port configuration register ADPC R/W \/ \ - 00H [N |~V [N ||
Note This register is incorporated only in 48-pin products.
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78K0/Kx2 CHAPTER 3 CPU ARCHITECTURE

3.3 Instruction Address Addressing

An instruction address is determined by contents of the program counter (PC) and memory bank select register (BANK),
and is normally incremented (+1 for each byte) automatically according to the number of bytes of an instruction to be
fetched each time another instruction is executed. When a branch instruction is executed, the branch destination
information is set to PC and branched by the following addressing (for details of instructions, refer to the 78K/0 Series
Instructions User’s Manual (U12326E)).

3.3.1 Relative addressing

[Function]
The value obtained by adding 8-bit immediate data (displacement value: jdisp8) of an instruction code to the start
address of the following instruction is transferred to the program counter (PC) and branched. The displacement
value is treated as signed two’s complement data (—128 to +127) and bit 7 becomes a sign bit.
In other words, relative addressing consists of relative branching from the start address of the following instruction to
the —128 to +127 range.
This function is carried out when the BR $addr16 instruction or a conditional branch instruction is executed.

[lllustration]

15 0
PC indicates the start address

PC " of the instruction after the BR instruction.

+
15 8 7 6 0

o S
jdisp8

15 0

PC

When S = 0, all bits of « are 0.
When S = 1, all bits of x are 1.
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78K0/Kx2

CHAPTER 4 MEMORY BANK SELECT FUNCTION

Table 4-1. Memory Bank Address Representation

Memory Bank Number

CPU Address

Flash Memory Real Address

Address Representation in
Simulator and Debugger*™’

Memory bank 1

Memory bank 0 08000H-0BFFFH""*?

08000H-0BFFFH

08000H-0BFFFH

0COOOH-OFFFFH

18000H-1BFFFH

Memory bank 2 10000H-13FFFH 28000H-2BFFFH
Memory bank 3 14000H-17FFFH 38000H-3BFFFH
Memory bank 4 18000H-1BFFFH 48000H-4BFFFH
Memory bank 5 1C000H-1FFFFH 58000H-5BFFFH

Notes 1. SM+ for 78K0, SM+ for 78K0/Kx2, and ID78K0-QB
2. Set the memory bank to be used by the memory bank select register (BANK) (see Figure 4-3).

For details, see the RA78K0 Ver. 3.80 Assembler Package Operation User’s Manual (U17199E) and the 78K0
Microcontrollers Self Programming Library Type01 User’s Manual (U18274E).

4.3 Memory Bank Select Register (BANK)
The memory bank select register (BANK) is used to select a memory bank to be used.
BANK can be set by an 8-bit memory manipulation instruction.
Reset signal generation clears BANK to O0H.

Figure 4-3. Format of Memory Bank Select Register (BANK)

Address: FFF3H After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
BANK 0 0 0 0 0 BANK2 BANK1 BANKO
BANK2 BANK1 BANKO Bank setting

uPD78F05x6 and 78F05x6A uPD78F05x7, 78F05x7A,
78F05x7D, and 78F05x7DA

0 0 0 Common area (32 KB) + memory bank 0 (16 KB)
0 0 1 Common area (32 KB) + memory bank 1 (16 KB)
0 1 0 Common area (32 KB) + memory bank 2 (16 KB)
0 1 1 Common area (32 KB) + memory bank 3 (16 KB)
1 0 0 Setting prohibited Common area (32 KB) +

memory bank 4 (16 KB)

1 0 1 Common area (32 KB) +
memory bank 5 (16 KB)

Other than above Setting prohibited

Caution Be sure to change the value of the BANK register in the common area (0000H to 7FFFH).
If the value of the BANK register is changed in the bank area (8000H to BFFFH), an inadvertent
program loop occurs in the CPU. Therefore, never change the value of the BANK register in the bank
area.

Remark x=2to4

RO1UHO008EJ0401 Rev.4.01 150
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78K0/Kx2

CHAPTER 5 PORT FUNCTIONS

Figure 5-5. Block Diagram of P04 (2/2)

(2) 78K0/KE2 products whose flash memory is at least 48 KB and 78K0/KF2

EVoo

Selector

<o

—©) P04/SCK11

™  WReru
l PUO
S PUO4
Alternate
function
RD
rany |
Ny
P |
el
‘_é’ WRPpoRT
31—3 PO
c
= A Output latch
~ (P04)
WRem
PMO
S PM04
Alternate
function
%
PO: Port register 0
PUO: Pull-up resistor option register 0
PMO:  Port mode register 0
RD: Read signal

WRxx: Write signal

Remark

With products not provided with an EVbob or EVss pin, replace EVop with Vob, or replace EVss with Vss.
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78K0/Kx2 CHAPTER 7 16-BIT TIMER/EVENT COUNTERS 00 AND 01

Figure 7-19. Example of Software Processing for Interval Timer Function

N — N — N —
TMOn register

0000H

Operable bits
(TMCOn3, TMCONn2)

CROON register x N
INTTMOOn signal —| —| —|

<1> <2>

00 11

<1> Count operation start flow

=

Register initial setting Initial setting of these registers is performed before

PRMOn register, . ;
CRCON register, setting the TMCOn3 and TMCON2 bits to 11.

CROOnN register,
port setting

TMCOn3, TMCON2 bits = 11 Starts count operation

<2> Count operation stop flow

The counter is initialized and counting is stopped

TMCOn3, TMCOn2 bits = 00 by clearing the TMCON3 and TMCON bits to 00.

=

Remark n=0: 78KO0/KE2 products whose flash memory is less than 32 KB, and 78K0/KB2, 78K0/KC2,
78K0/KD2 products
n =0, 1: 78K0/KE2 products whose flash memory is at least 48 KB, and 78K0/KF2 products
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78K0/Kx2

CHAPTER 7 16-BIT TIMER/EVENT COUNTERS 00 AND 01

Figure 7-47. Example of Software Processing for PPG Output Operation

TMOn register

0000H

Operable bits
(TMCOn3, TMCONn2)

Compare register
(CROON)

Compare match interrupt

(INTTMOON)

Compare register
(CRO1N)

Compare match interrupt
(INTTMO1n)

Timer output control bits
(TOEON, TOCON4, TOCON1)

TOON output

<1>

<1> Count operation start flow

C )

START

Register initial setting
PRMOn register,
CRCOn register,

TOCON registerNete,
CROOn, CRO1n registers,
port setting

Initial setting of these
registers is performed
before setting the
TMCOn3 and TMCONn2
bits.

TMCONn3, TMCON2 bits = 11

Starts count operation

Note Care must be exercised when setting TOCOn. For details, see 7.3 (3) 16-bit timer output control register

On (TOCOn).

<2> Count operation stop flow

TMCONn3, TMCON2 bits = 00

STOP

C )

Remarks 1. PPG pulse cycle = (M + 1) x Count clock cycle
PPG duty = (N + 1)/(M + 1)

2. n=0:
78K0/KD2

products

N/M N/M N/M
/ / / /_
00( 11 >@
| | |
| |
L

<2>

The counter is initialized
and counting is stopped
by clearing the TMCONn3
and TMCOn2 bits to 00.

78K0/KE2 products whose flash memory is less than 32 KB, and 78K0/KB2, 78K0/KC2,

n =0, 1: 78K0/KE2 products whose flash memory is at least 48 KB, and 78K0/KF2 products
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78K0/Kx2 CHAPTER 9 8-BIT TIMERS HO AND H1

Notes 2. If the peripheral hardware clock (frrs) operates on the internal high-speed oscillation clock (frH) (XSEL = 0),
when 1.8 V < Vop < 2.7 V, the setting of CKS12 = CKS11 = CKS10 = 0 (count clock: frrs) is prohibited.
3. Thisis settable only if 4.0V <Vbop <55 V.

Cautions 1. When TMHE1 = 1, setting the other bits of TMHMD1 is prohibited. However, TMHMD1 can be
refreshed (the same value is written).

2. In the PWM output mode and carrier generator mode, be sure to set the 8-bit timer H compare
register 11 (CMP11) when starting the timer count operation (TMHE1 = 1) after the timer count
operation was stopped (TMHE1 = 0) (be sure to set again even if setting the same value to
CMP11).

3. When the carrier generator mode is used, set so that the count clock frequency of TMH1
becomes more than 6 times the count clock frequency of TM51.

4. The actual TOH1/INTP5/P16 pin output is determined depending on PM16 and P16, besides TOH1
output.

Remarks 1. frrs: Peripheral hardware clock frequency
2. fr:  Internal low-speed oscillation clock frequency

(2) 8-bit timer H carrier control register 1 (TMCYC1)
This register controls the remote control output and carrier pulse output status of 8-bit timer H1.
This register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 9-7. Format of 8-Bit Timer H Carrier Control Register 1 (TMCYC1)

Address: FF6DH  After reset: 00H  R/WNe*®

7 6 5 4 3 2 1 <0>
™cyct [ o 0 0 0 o | RmMc1 | NRZB1 | NRZ1 |

RMCH1 NRZB1 Remote control output

0 0 Low-level output

0 1 High-level output at rising edge of INTTM51 signal input

1 0 Low-level output

1 1 Carrier pulse output at rising edge of INTTM51 signal input
NRZ1 Carrier pulse output status flag

0 Carrier output disabled status (low-level status)

1 Carrier output enabled status

(RMCH1 = 1: Carrier pulse output, RMC1 = 0: High-level status)

Note Bit O is read-only.

Caution Do not rewrite RMC1 when TMHE = 1. However, TMCYC1 can be refreshed (the same value is
written).
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78K0/Kx2 CHAPTER 10 WATCH TIMER

Caution Do not change the count clock and interval time (by setting bits 4 to 7 (WTM4 to WTM7) of WTM)
during watch timer operation.

Remarks 1. fw: Watch timer clock frequency (frrs/2” or fsus)
2. frrs: Peripheral hardware clock frequency
3. fsus: Subsystem clock frequency

RO1UHO008EJ0401 Rev.4.01 393
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78K0/Kx2

CHAPTER 15 SERIAL INTERFACE UART6

15.2 Configuration of Serial Interface UART6

Serial interface UART®6 includes the following hardware.

Table 15-1. Configuration of Serial Interface UART6

ltem

Configuration

Registers

Receive buffer register 6 (RXB6)
Receive shift register 6 (RXS6)
Transmit buffer register 6 (TXB6)
Transmit shift register 6 (TXS6)

Control registers

Asynchronous serial interface operation mode register 6 (ASIM6)
Asynchronous serial interface reception error status register 6 (ASIS6)
Asynchronous serial interface transmission status register 6 (ASIF6)
Clock selection register 6 (CKSR6)

Baud rate generator control register 6 (BRGC6)

Asynchronous serial interface control register 6 (ASICL6)

Input switch control register (ISC)

Port mode register 1 (PM1)

Port register 1 (P1)

RO1UHOO08EJ0401 Rev.4.01
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78K0/Kx2 CHAPTER 16 SERIAL INTERFACES CSI10 AND CSI11

16.2 Configuration of Serial Interfaces CSI10 and CSI11
Serial interfaces CSI10 and CSI11 include the following hardware.

Table 16-1. Configuration of Serial Interfaces CSI10 and CSI11

ltem Configuration

Controller Transmit controller
Clock start/stop controller & clock phase controller

Registers Transmit buffer register 1n (SOTB1n)
Serial I/O shift register 1n (SIO1n)

Control registers Serial operation mode register 1n (CSIM1n)

Serial clock selection register 1n (CSIC1n)

Port mode register 0 (PMO) or port mode register 1 (PM1)
Port register 0 (PO) or port register 1 (P1)

Remark n=0: 78KO0/KE2 products whose flash memory is less than 32 KB, and 78K0/KB2, 78K0/KC2,
78K0/KD2 products
n =0, 1: 78K0/KE2 products whose flash memory is at least 48 KB, and 78K0/KF2 products

Figure 16-1. Block Diagram of Serial Interface CSI10

2 Internal bus e

I ; . -
' 1| Serial l/O shift || Transmit buffer | .| Output
SI0/P11/RxD0 © b register 10 (SI010) register 10 (SOTB10) selector

Output latch

PM12
| Transmit data Output latch (P12)
I controller
e oo o o o e e e e e e e e e e e e e e e e e e — - -
PM10 Output latch
(P10)
0
4 | — Transmit controller
SCK10/P10/TxD0©
frRs/2 ——=]
fPRs/2§ — 5
frrs/2° —= O Clock start/stop controller &
frrs/2t ——= 2 clock phase controller INTCSI10
frrs/2° —= @
frrs/26 ——=
frrs/27 ——=
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78K0/Kx2 CHAPTER 18 SERIAL INTERFACE 1ICO

(c) Start ~ Code ~ Data ~ Data ~ Stop (extension code transmission)

(i) When WTIMO = 0

SPTO =1
d
ST | AD6 to ADO | R/W | ACK D7 to DO ACK D7 to DO ACK | SP
AT A2 A3 A4 A5

A1:1ICSO = 1010x110B

A2: [ICSO = 1010x000B

A3: 1ICS0 = 1010x000B (Sets WTIMO to 1)
A4: 1ICS0 = 1010xx00B (Sets SPTO to 1)
A5: 1ICS0 = 00000001B

Note To generate a stop condition, set WTIMO to 1 and change the timing for generating the INTIICO interrupt
request signal.

Remark A: Always generated
A: Generated only when SPIEO = 1
x: Don’t care

(i) When WTIMO = 1

SPTO =1

ST | AD6to ADO | R/W | ACK D7 to DO ACK D7 to DO ACK| SP

Al A2 A3 A4

A1:1ICS0 =1010x110B
A2: ]ICS0 = 1010x100B
A3: ]ICSO = 1010xx00B (Sets SPTO to 1)
A4: 1ICS0 = 00001001B

Remark A: Always generated
A: Generated only when SPIEO = 1
x: Don’t care
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78K0/Kx2 CHAPTER 22 STANDBY FUNCTION

Figure 22-2. Format of Oscillation Stabilization Time Select Register (OSTS)

Address: FFA4H  After reset: 05H R/W

Symbol 7 6 5 4 3 2 1 0
OSTS 0 0 0 0 0 OSTS2 OSTS1 OSTSO0
0OSTS2 OSTSH1 OSTSO0 Oscillation stabilization time selection
fx =10 MHz fx =20 MHz
0 0 1 2" /fx 204.8 us 102.4 us
0 1 0 2%/fx 819.2 us 409.6 us
0 1 1 2"/fx 1.64 ms 819.2 us
1 0 0 2%%/fx 3.27ms 1.64 ms
1 0 1 2"°/fx 6.55 ms 3.27 ms
Other than above Setting prohibited

Cautions 1. To set the STOP mode when the X1 clock is used as the CPU clock, set OSTS before
executing the STOP instruction.

2. Do not change the value of the OSTS register during the X1 clock oscillation
stabilization time.

3. The oscillation stabilization time counter counts up to the oscillation stabilization
time set by OSTS. If the STOP mode is entered and then released while the internal
high-speed oscillation clock is being used as the CPU clock, set the oscillation
stabilization time as follows.

¢ Desired OSTC oscillation stabilization time < Oscillation stabilization time set
by OSTS
Note, therefore, that only the status up to the oscillation stabilization time set by
OSTS is set to OSTC after STOP mode is released.

4. The X1 clock oscillation stabilization wait time does not include the time until clock

oscillation starts (“a” below).

STOP mode release

X1 pin voltage l
waveform

Remark fx: X1 clock oscillation frequency
22.2 Standby Function Operation
22.2.1 HALT mode
(1) HALT mode

The HALT mode is set by executing the HALT instruction. HALT mode can be set regardless of whether the CPU

Note

clock before the setting was the high-speed system clock, internal high-speed oscillation clock, or subsystem clock™".
The operating statuses in the HALT mode are shown below.

Note The 78K0/KB2 is not provided with a subsystem clock.
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CHAPTER 22 STANDBY FUNCTION

Cautions 1.

To use the peripheral hardware that stops operation in the STOP mode, and the peripheral hardware
for which the clock that stops oscillating in the STOP mode after the STOP mode is released, restart
the peripheral hardware.

Even if “internal low-speed oscillator can be stopped by software” is selected by the option byte,
the internal low-speed oscillation clock continues in the STOP mode in the status before the STOP
mode is set. To stop the internal low-speed oscillator’s oscillation in the STOP mode, stop it by
software and then execute the STOP instruction.

To shorten oscillation stabilization time after the STOP mode is released when the CPU operates
with the high-speed system clock (X1 oscillation), switch the CPU clock to the internal high-speed
oscillation clock before the execution of the STOP instruction using the following procedure.

<1> Set RSTOP to 0 (starting oscillation of the internal high-speed oscillator) —» <2> Set MCMO to 0
(switching the CPU from X1 oscillation to internal high-speed oscillation) —» <3> Check that MCS is 0
(checking the CPU clock) — <4> Check that RSTS is 1 (checking internal high-speed oscillation
operation) —» <5> Execute the STOP instruction

Before changing the CPU clock from the internal high-speed oscillation clock to the high-speed
system clock (X1 oscillation) after the STOP mode is released, check the oscillation stabilization
time with the oscillation stabilization time counter status register (OSTC).

If the STOP instruction is executed when AMPH = 1, supply of the CPU clock is stopped for 4.06 to
16.12 us after the STOP mode is released when the internal high-speed oscillation clock is selected
as the CPU clock, or for the duration of 160 external clocks when the high-speed system clock
(external clock input) is selected as the CPU clock.

Execute the STOP instruction after having confirmed that the internal high-speed oscillator is
operating stably (RSTS = 1).
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78K0/Kx2 CHAPTER 22 STANDBY FUNCTION

(2) STOP mode release

Figure 22-5. Operation Timing When STOP Mode Is Released (When Unmasked Interrupt Request Is
Generated)

STOP mode release

STOP mode
High-speed system I
clock (X1 oscillation) n‘
High-speed system
clock (external clock j —L—L
input) _
oscillation clock - L1 L LI L

=

| Wait for oscillation accuracy

High-speed system | stabilization (86 to 361us)
clock (X1 oscillation) |
is selected as CPU ) HALT status :
High-speed system clock
clock when STOP < (oscillation stabilization time set by OSTS) >< gh-sp Y

instruction is executed Clock switched by software

High-speed system

clock (external clock A .

input) is selected as ‘ T \ High-speed system clock
CPU clock when STOP w o

instruction is executed l L WaitNote2

Internal high-speed } Supply of the CPU clock is stopped (160 external clocks)Nete!

oscillation clock is 1 1 ‘ Internal high-speed .

selected as CPU clock 1 ; K oscillatic?n C,ﬁck >< High-speed system clock

when STOP instruction i
is executed \—Wait""'ez - Clock switched by software

Supply of the CPU clock is stopped (4.06 to 16.12 us)Note!
Notes 1. When AMPH = 1
2. The wait time is as follows:
* When vectored interrupt servicing is carried out: 17 or 18 clocks
* When vectored interrupt servicing is not carried out: 11 or 12 clocks

The STOP mode can be released by the following two sources.

(a) Release by unmasked interrupt request
When an unmasked interrupt request is generated, the STOP mode is released. After the oscillation stabilization
time has elapsed, if interrupt acknowledgment is enabled, vectored interrupt servicing is carried out. If interrupt
acknowledgment is disabled, the next address instruction is executed.

RO1UHO008EJ0401 Rev.4.01 677
Jul 15, 2010 RENESAS



78K0/Kx2

CHAPTER 31 ELECTRICAL SPECIFICATIONS ((A) GRADE PRODUCTS)

Caution

The pins mounted depend on the product. Refer to Caution at the beginning of this chapter.

Flash Memory Programming Characteristics
(Ta =-40 to +85°C, 2.7 V < Vob = EVbp < 5.5 V, AVRer < Vbp, Vss = EVss = AVss =0 V)

¢ Basic characteristics

Parameter Symbol Conditions MIN. | TYP. | MAX. Unit
Voo supply current lop fxr = 10 MHz (TYP.), 20 MHz (MAX.) 4.5 11.0 mA
Erase time| All block | Teraca 20 200 ms
totes 12 Block unit | Terasa 20 200 ms
Write time (in 8-bit Twrwa 10 100 s
units)">®’
Number of rewrites Cerwr 1 erase +| Expanded- e When a flash memory | Retention:| 1000 Times
per chip 1 write | specification programmer is used, |15 years
after Products and the libraries™**
erase = | (uPD78F05xxA| provided by Renesas
1 rewrite | (A)) Electronics are used
e o For program update
e When the EEPROM | Retention:| 10000 Times
emulation libraries*® | 5 years
provided by Renesas
Electronics are used
e The rewritable ROM
size: 4 KB
o For data update
Expanded- Conditions other than Retention:) 100 Times
specification | the above"*® 10 years
Products
(«PD78F05xxA
(A)
Conventional-
specification
Products
(PD78F05xx
(A)
Notes 1. Characteristic of the flash memory. For the characteristic when a dedicated flash programmer, PG-FP4 or PG-

FP5, is used and the rewrite time during self programming, see Tables 27-12 to 27-14.
2. The prewrite time before erasure and the erase verify time (writeback time) are not included.
When a product is first written after shipment, “erase — write” and “write only” are both taken as one rewrite.

4. The sample library specified by the 78K0/Kx2 Flash Memory Self Programming User’s Manual (Document
No.: U17516E) is excluded.

5. The sample program specified by the 78K0/Kx2 EEPROM Emulation Application Note (Document No.:
U17517E) is excluded.

6. These include when the sample library specified by the 78K0/Kx2 Flash Memory Self Programming User’s
Manual (Document No.: U17516E) and the sample program specified by the 78K0/Kx2 EEPROM Emulation
Application Note (Document No.: U17517E) are used.

Remarks 1. fxp: Main system clock oscillation frequency
2. For serial write operation characteristics, refer to 78K0/Kx2 Flash Memory Programming (Programmer)
Application Note (Document No.: U17739E).

L]
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78K0/Kx2 CHAPTER 32 ELECTRICAL SPECIFICATIONS (A2) GRADE PRODUCTS

Caution The pins mounted depend on the product. Refer to Caution at the beginning of this chapter.

triLo | triHo
TI000, TI010, TIOO1, TIO11 H

1/fris

triLs | trimHs
TI50, TI51 \ L \
N\ N~

Interrupt Request Input Timing

tinTL
INTPO to INTP7 \

Key Interrupt Input Timing

Tl Timing

tiNTH

KRO to KR7

tkr
tRsL
RESET l l

RESET Input Timing
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78K0/Kx2 CHAPTER 32 ELECTRICAL SPECIFICATIONS (A2) GRADE PRODUCTS

Caution The pins mounted depend on the product. Refer to Caution at the beginning of this chapter.

(f) CSIAO0 (master mode, SCKAO...internal clock output)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKAO cycle time tkevs 40V<Vop<55V 600 ns
27V<Vob<4.0V 1200 ns
SCKAO high-/low-level width tKHs, 40V<Vop<55V tkeva/2 — ns
tkis 50
27V<Vop<4.0V tkeva/2 — ns
100
SIAO setup time (to SCKAOT) | tsiks 100 ns
SIAQ hold time (from SCKAOT) | tksis 300 ns
Delay time from SCKAO! to tksos C=100pF* |40V<Vop<55V 200 ns
SOAQ output 27V<Voo<4.0V 300 ns
Time from SCKAOT to STBOT | tsep tkeva/2 — ns
100
Strobe signal high-level width | tssw 40V<Vopb<55V tkeys — ns
30
27V<Vopb<4.0V tkeys — ns
60
Busy signal setup time (to teys 100 ns
busy signal detection timing)
Busy signal hold time (from tBYH 100 ns
busy signal detection timing)
Time from busy inactive to tsps 40V<Vop<55V 2tkeys + ns
SCKAO0Y 100
27V<Vob<4.0V 2tkeys — ns
150

Note C is the load capacitance of the SCKAO and SOAOQ output lines.
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Caution The pins mounted depend on the product. Refer to Caution at the beginning of this chapter.

2.7 V POC Circuit Characteristics (Ta = -40 to +110°C, Vss = EVss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection voltage on application of supply | Vooroc | POCMODE (option bye) = 1 2.50 2.70 2.90 \Y
voltage

Remark The operations of the POC circuit are as described below, depending on the POCMODE (option byte) setting.

Option Byte Setting POC Mode Operation

POCMODE =0 1.59 V mode operation A reset state is retained until Vroc = 1.59 V (TYP.) is reached
after the power is turned on, and the reset is released when
Vroc is exceeded. After that, POC detection is performed at
Vroc, similarly as when the power was turned on.

The power supply voltage must be raised at a time of trur1 Or
trur2 when POCMODE is 0.

POCMODE =1 2.7 V/1.59 V mode operation | A reset state is retained until Vooroc = 2.7 V (TYP.) is
reached after the power is turned on, and the reset is
released when Vooroc is exceeded. After that, POC detection
is performed at Vroc = 1.59 V (TYP.) and not at Vooroc.

The use of the 2.7 V/1.59 V POC mode is recommended
when the rise of the voltage, after the power is turned on and

until the voltage reaches 1.8 V, is more relaxed than terh.
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