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Section 1 Overview

13 Pin Arrangement
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P71/RXD_2+2 [] 49 32[] P63/FTIODO
P72/TXD_2:2 [] 50 31 P24
P14/lRQ0 [] 51 30 [ P76/TMOV
P15IRQI/TMIBI [] 52 29[] P75/TMCIV
Pi6iRQ2 [] 53 28] P74/TMRIV
P17/IRQ3/TRGV [] 54 271 P57
P93/ssl [] 55 26 P56
P92/sSO [] 56 H8/36057 Group 25 P12
P91/SSCK [] 57 H8/36037 Group 24 P11
P90/SCS [] 58 Top View 231 P10
PB3/AN3 [] 59 22[] P55/WKP5/ADTRG
PB2/AN2 [] 60 21 P54/WKP4
PB1/AN1 [] 61 20[] P53/WKP3
PBO/ANO [] 62 191 P52/WKP2
PB4/AN4 [] 63 18[] P9O7/HTXD
PB5/AN5 [ 64 17 [ P96/HRxD
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Notes: 1. Do not connect NC pins (these pins are not connected to the internal circuitry).
2. The SCK3_2, RXD_2, and TXD_2 pins are not multiplexed in the H8/36037.

Figure1.2 Pin Arrangement of F-ZTAT™ and Masked ROM Versions (FP-64K , FP-64A)
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Section2 CPU

Table2.6 Bit Manipulation Instructions (2)

Instruction Size* Function

BXOR B C @ (<bit-No.> of <EAd>) —» C
XORs the carry flag with a specified bit in a general register or memory
operand and stores the result in the carry flag.

BIXOR B C ® - (<bit-No.> of <EAd>) - C
XORs the carry flag with the inverse of a specified bit in a general
register or memory operand and stores the result in the carry flag.
The bit number is specified by 3-bit immediate data.

BLD B (<bit-No.> of <EAd>) —» C
Transfers a specified bit in a general register or memory operand to the
carry flag.

BILD B = (<bit-No.> of <EAd>) —» C
Transfers the inverse of a specified bit in a general register or memory
operand to the carry flag.
The bit number is specified by 3-bit immediate data.

BST B C — (<bit-No.> of <EAd>)
Transfers the carry flag value to a specified bit in a general register or
memory operand.

BIST B - C — (<bit-No.> of <EAd>)
Transfers the inverse of the carry flag value to a specified bit in a
general register or memory operand.
The bit number is specified by 3-bit immediate data.

[Legend]

B: Byte

Note: * Refers to the operand size.
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Section2 CPU

e BCLR instruction executed
BCLR #0, @RAMO The BCLR instructions executed for the PCR5 work area
(RAMO).

o After executing BCLR instruction

MOV.B  @RAMO, ROL Thework area (RAMO) value iswritten to PCR5.
MOV.B  ROL, @QPCR5

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 High

level level level level level level level level
PCR5 0 0 1 1 1 1 1 0
PDR5 1 0 0 0 0 0 0 0
RAMO 0 0 1 1 1 1 1 0
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Section2 CPU
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Section 3 Exception Handling
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Section 6 Power-Down Modes
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Section 9 I/O Ports

e P96/HRXD pin

Register TCMR PCR9
Bit Name PMR96 PCR96 Pin Function
Setting Value 0 0 P96 input pin
1 P96 output pin
1 X HRXD output pin

[Legend]
X: Don't care.

e P95 pin
Register PCR9
Bit Name PCR95

Pin Function

Setting Value 0

P95 input pin

P95 output pin

e P94 pin
Register PCR9
Bit Name PCR94

Pin Function

Setting Value 0

P94 input pin

P94 output pin

e PO3/SSI pin
Register PCR9

Bit Name PCR93

Pin Function

Setting Value 0

P93 input pin

1

P93 output pin

X

SSI input/SSI output pin

[Legend]
X: Don't care.

Note: When this pin is used as the SSI pin, register settings of the SSU are required. For details,
see section 16.4.4, Communication Modes and Pin Functions.

RENESAS
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Section 11 Timer V

TCORA write cycle by CPU

T Tz Ts
I I I |

I I I 1
S I B e B e
Address >< TCORA address X
Internal write signal | |

TCNTV N X N+1
TCORA N X Yadl
[ TCORA write data
Compare match signal ' :\
\ Inhibited

Figure11.12 Contention between TCORA Write and Compare Match

Clock before
switching | |

Clock after
switching

Count clock |_| @ |_|

TCNTV N X N+1 X N+2 X

Write to CKS1 and CKSO

Figure11.13 Internal Clock Switchingand TCNTYV Operation

Rev. 4.00 Mar. 15,2006 Page 162 of 556
REJ09B0026-0400 RENESAS




Section 12 Timer Z

TCNT value GRB rewritten
A : 5
GRA  |-------- iy I 4 il Rl
: ' GRB
h | rewritten
GRB A A 2 A
H'0000 ; + - » Time
FTIOB 0% duty |
When cycle register and duty register compare matches
occur simultaneously, duty register compare match has
TCNT value priority.
A GRB rewritten
GRA AR () e AR’ bbby R
' ' GRB rewritten
. B 7~ | U
! ' rewritten !
GRB AN R Ny~ !
H'0000 : - » Time
FTIOB . 100% duty |
When cycle register and duty register compare matches
occur simultaneously, duty register compare match has
priority.
TCNT value Q ___________________________________
A GRB rewritten . GRB rewritten E
GRA |- A e ey I 1m--
E GRB rewritten
GRB /
H'0000 : > Time
FTIOB : 100% duty 0% duty

Figure12.24 Example of PWM M ode Operation (3)
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Section 14 Serial Communication Interface 3 (SCI3)

14.3.8 Bit Rate Register (BRR)

BRR is an 8-hit register that adjusts the bit rate. The initial value of BRR isH'FF. Table 14.3
shows the relationship between the N setting in BRR and the n setting in bits CK S1 and CK S0 of
SMR in asynchronous mode. Table 14.4 shows the maximum bit rate for each frequency in
asynchronous mode. The values shown in both tables 14.3 and 14.4 are values in active (high-
speed) mode. Table 14.5 shows the relationship between the N setting in BRR and the n setting in
bits CKS1 and CKS0 of SMR in clocked synchronous mode. The values shown in table 14.5 are
valuesin active (high-speed) mode. The N setting in BRR and error for other operating
frequencies and hit rates can be obtained by the following formulas:

[Asynchronous M ode]

¢

= ——————— x106 -1
64 x 2201 B

{ & x 108
(N + 1) x B x 64 x 2201

Error (%) = - 1} x 100

[Clocked Synchronous M ode]

-0 1061
8x22-1x B

[Legend]

B: Bit rate (bit/s)

N: BRR setting for baud rate generator (0 < N < 255)
¢: Operating frequency (MHz)

n: CSK1 and CSKO settings in SMR (0 <n < 3)
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Section 15 Controller Area Network for Tiny (TinyCAN)
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Section 16 Synchronous Serial Communication Unit (SSU)

16.45 Operation in Clocked Synchronous Communication M ode

Initialization in Clocked Synchronous Communication Mode: Figure 16.4 shows the
initialization in clocked synchronous communication mode. Before transmitting and receiving
data, the TE and RE bitsin SSER should be cleared to 0, then the SSU should be initialized.

Note: When the operating mode, or transfer format, is changed for example, the TE and RE bits
must be cleared to 0 before making the change using the following procedure. When the
TE bitiscleared to O, the TDRE flag is set to 1. Note that clearing the RE bit to O does not
change the contents of the RDRF and ORER flags, or the contents of SSRDR.

| Clear TE and RE bits in SSER to 0 |

| Clear SSUMS bit in SSCRL to 0 |

Set SCKS bitin SSCRH to 1
and set MSS and SOOS bits

Clear CPOS and CPHS bits to 0 and set
MLS and CKS2 to CKSO0 bits in SSMR

Clear ORER bit in SSSR to 0

Set the TE and RE bits in SSER to 1
and set RIE, TIE, TEIE, and RSSTP
bits according to transmission/
reception/transmission and reception

End

Figure16.4 Initialization in Clocked Synchronous Communication Mode
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Section 19 Power-On Reset and Low-Voltage Detection Circuits (Optional)

Vce

PSS-reset | i i | i
signal ( (
OVF | : (( |_| [(§ |

| )T \

Internal reset ! N |
signal 1<—131,072 cycles—

PSS counter starts Reset released

Figure19.2 Operational Timing of Power-On Reset Cir cuit

19.3.2 Low-Voltage Detection Cir cuit
LVDR (Reset by Low Voltage Detect) Circuit:

Figure 19.3 shows the timing of the LVDR function. The LV DR enters the module-standby state
after apower-on reset is canceled. To operate the LVDR, set the LVDE bitin LVDCR to 1, wait
for 50 ps (1,00, UNtil the reference voltage and the low-voltage-detection power supply have
stabilized by a software timer, etc., then set the LVDRE bit in LVDCR to 1. After that, the output
settings of ports must be made. To cancel the low-voltage detection circuit, first the LVDRE bit
should be cleared to 0 and then the LVDE bit should be cleared to 0. The LVDE and LV DRE bits
must not be cleared to 0 ssimultaneously because incorrect operation may occur.

When the power-supply voltage falls below the Vreset voltage (typ. = 2.3V or 3.6 V), the LVDR
clearsthe LVDRES signal to O, and resets the prescaler S. The low-voltage detection reset state
remains in place until a power-on reset is generated. When the power-supply voltage rises above
the Vreset voltage again, the prescaler S starts counting. It counts 131,072 clock (¢) cycles, and
then releases the internal reset signal. In this case, the LVDE, LVDSEL, and LVDRE bitsin
LVDCR are not initialized.

Note that if the power supply voltage (Vcc) fallsbelow V... = 1.0 V and then rises from that
point, the low-voltage detection reset may not occur.

If the power supply voltage (Vcc) fallsbelow Vpor = 100 mV, a power-on reset occurs.
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Section 21 List of Registers

Section 21 List of Registers

The register list gives information on the on-chip 1/0 register addresses, how the register bits are
configured, and the register states in each operating mode. The information is given as shown
below.

1. Register addresses (address order)
o Registersare listed from the lower allocation addresses.

e The symbol — in the register-name column represents areserved address or range of reserved
addresses.
Do not attempt to access reserved addresses.

e When the addressis 16-bit wide, the address of the upper byteisgiveninthelist.
o Registersare classified by functional modules.

e Thedatabuswidth isindicated.

e Thenumber of access statesis indicated.

2. Register bits

e Bit configurations of the registers are described in the same order asthe register addresses.
e Reserved bits are indicated by — in the bit name column.

e When registers consist of 16 hits, bits are described from the MSB side.

3. Register statesin each operating mode
o Register states are described in the same order as the register addresses.

e Theregister states described here are for the basic operating modes. If thereis a specific reset
for an on-chip peripheral module, refer to the section on that on-chip peripheral module.
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Appendix

TableA.2 Operation Code Map (2)

ANy HOX d0 ans dNO aav AOW 24
any HOX do ans dND aav AOW 6L
Enic] 199 179 EDE] INg dg SAd ong 034 anNg Srels] 004 Sais] IHgG Ndg vdd 8G
diNO sva EDS
03a 03a ans 03a 03a sSdans a1
ans 03a i
S1X3 S1X3 D3N 93N nix3 nix3 1ON 1ON Ll
d104 H104d dx104d dx104d el
7104 7104 IX104d ax.Lod cl
HVYHS HVHS HIHS HIHS L
VHS IVHS TIHS TIHS [o]8
AOW vva 40
ONI ONI saav ONI ONI saav 40
aav ONI 4]
. v e v nes 43318 18001 AOW 10
El 3 d o] g v 6 8 L 9 S 14 € 4 I 0 Im_|_< v
19 [Hg | 1V |HVY
91Aq puz | @1AQq ST | BPOI UONONJISU|
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Appendix

Internal data bus

N SBY
e ] [
|| PDR II qD_I
PCR
f‘}
~
..... SCB e,
i TxD
[Legend]

PMR: Port mode register
PDR : Port data register
PCR: Port control register

FigureB.6 Port 2 Block Diagram (P22)
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Appendix

TinyCAN
HTXD output. _D_Cl
control Internal data bus
7\
Il PDR II '\l > _ch_I
PCR »
f}l
\l
)V
HTXD
[Legend]

PDR : Port data register
PCR : Port control register

FigureB.20 Port 9 Block Diagram (P97)
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Appendix

B.2 Port Statesin Each Operating State

Port Reset Sleep Subsleep Standby Subactive  Active

P17 to P14, High Retained Retained High Functioning Functioning

P12to P10  impedance impedance*

P24 to P20  High Retained Retained High Functioning Functioning
impedance impedance

P57 to P50  High Retained Retained High Functioning Functioning
impedance impedance*

P67 to P60  High Retained Retained High Functioning Functioning
impedance impedance

P76 to P74, High Retained Retained High Functioning Functioning

P72 to P70 impedance impedance

P87 to P85  High Retained Retained High Functioning Functioning
impedance impedance

P97 to P90  High Retained Retained High Functioning Functioning
impedance impedance

PB7 to PBO  High High High High High High
impedance impedance impedance impedance impedance impedance

Note: * High level output when the pull-up MOS is in on state.
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