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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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1.2  Performance Overview
Tables 1.1 and 1.2 list performance overview of the M32C/85 group (M32C/85, M32C/85T).

Table 1.1   M32C/85 Group (M32C/85, M32C/85T) Performance (144-Pin Package)
Characteristic Performance

M32C/85 M32C/85T
CPU Basic Instructions 108 instructions

Minimum Instruction Execution Time 31.3 ns 31.3 ns
(f(BCLK)=32 MHz, VCC1=4.2 V to 5.5 V) (f(BCLK)=32 MHz, VCC1=4.2 V to 5.5 V)
41.7 ns
(f(BCLK)=24 MHz, VCC1=3.0 V to 5.5 V)

Operating Mode Single-chip mode, Memory expansion Single-chip mode
mode and Microprocessor mode

Address Space 16 Mbytes
Memory Capacity See Table 1.3

Peripheral I/O Port 123 I/O pins and 1 input pin
Function Multifunction Timer Timer A: 16 bits x 5 channels, Timer B: 16 bits x 6 channels

Three-phase motor control circuit
Intelligent I/O Time measurement function or Waveform generating function:

  16 bits x 8 channels
Communication function (Clock synchronous serial I/O, Clock asyn-
chronous serial I/O, HDLC data processing)

Serial I/O 5 Channels
  Clock synchronous serial I/O, Clock asynchronous serial I/O,
  IEBus(1), I2C bus(2)

CAN Module 2 channels     Supporting CAN 2.0B specification
A/D Converter 10-bit A/D converter: 1 circuit, 34 channels
D/A Converter 8 bits x 2 channels
DMAC 4 channels
DMAC II Can be activated by all peripheral function interrupt sources

Immediate transfer, Calculation transfer and Chain transfer functions
CRC Calculation Circuit CRC-CCITT
X/Y Converter 16 bits x 16 bits
Watchdog Timer 15 bits x 1 channel (with prescaler)
Interrupt 39 internal and 8 external sources, 5 software sources

Interrupt priority level: 7
Clock Generation Circuit 4 circuits

Main clock oscillation circuit(*), Sub clock oscillation circuit(*), On-chip
oscillator, PLL frequency synthesizer
 (*)Equipped with a built-in feedback resistor. Ceramic resonator or
crystal oscillator must be connected externally

Oscillation Stop Detect Function Main clock oscillation stop detect function
Voltage Detection Circuit Available (optional) Not available(4)

Electrical Supply Voltage VCC1=4.2 V to 5.5 V, VCC2=3.0 V to VCC1  VCC1=VCC2=4.2 V to 5.5 V,
Charact- (f(BCLK)=32 MHz) (f(BCLK)=32 MHz)(3)

eristics VCC1=3.0 V to 5.5 V, VCC2=3.0 V to VCC1

(f(BCLK)=24 MHz)
Power Consumption 28 mA (VCC1=VCC2=5 V, 28 mA (VCC1=VCC2=5 V,

f(BCLK)=32 MHz) f(BCLK)=32 MHz)
22 mA (VCC1=VCC2=3.3 V, 10µA (VCC1=VCC2=5 V,
f(BCLK)=24 MHz) f(BCLK)=32 kHz, in wait mode)
10µA (VCC1=VCC2=5 V,
f(BCLK)=32 kHz, in wait mode)

Flash Program/Erase Supply Voltage 3.3 V ± 0.3 V or 5.0 V ± 0.5 V 5.0 V ± 0.5 V
Memory Program and Erase Endurance 100 times (all space)
Operating Ambient Temperature –20 to 85oC    –40 to 85oC (T version)

–40 to 85oC (optional)
Package 144-pin plastic molded LQFP

NOTES:
1. IEBus is a trademark of NEC Electronics Corporation.
2. I2C bus is a trademark of Koninklijke Philips Electronics N. V.
3. The supply voltage of M32C/85T (High-reliability version) must be VCC1=VCC2.
4. The cold start-up/warm start-up determine function is available only at the user's option.

All options are on a request basis.
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BYTE

CNVSS

XCIN

XCOUT

RESET

XOUT

VSS

XIN

VCC1

VCC1

VSS

P96

P95

P94

P93

P92

P91

P90

P146

P145

P144

P143

P142

P141

P140

P87

P86

P85

P84

P83

P82

P81

P80

P77

P76

P75

P74

P73

P72

P71

P70

P67

P66

P65

P64

P63

P62

P61

P60

P137

NMI

INT2

INT1

INT0

TB4IN

TB3IN

TB2IN

TB1IN

TB0IN

TA4IN/U

TA4OUT/U

TA3IN

TA3OUT

TA2IN/W

TA2OUT/W

TA1IN/V

TA1OUT/V

TB5IN/TA0IN

TA0OUT

TxD4/SDA4/SRxD4/CAN1OUT

CLK4/CAN1IN/CAN1WU

CTS4/RTS4/SS4

CTS3/RTS3/SS3

TxD3/SDA3/SRxD3

RxD3/SCL3/STxD3

CLK3

CAN0IN/CAN1IN

CAN0OUT/CAN1OUT

CAN0IN

CAN0OUT

CTS2/RTS2/SS2

CLK2

RxD2/SCL2/STxD2

TxD2/SDA2/SRxD2

TxD1/SDA1/SRxD1

RxD1/SCL1/STxD1

CLK1

CTS1/RTS1/SS1

TxD0/SDA0/SRxD0

RxD0/SCL0/STxD0

CLK0

CTS0/RTS0/SS0

INPC17/OUTC17

INPC16/OUTC16

INPC15/OUTC15

INPC14/OUTC14

INPC15/OUTC15

ISRxD0

INPC14/OUTC14/ISCLK0

INPC13/OUTC13/ISTxD0

INPC12/OUTC12/ISRxD1/BE1IN

INPC11/OUTC11/ISCLK1

INPC10/OUTC10/ISTxD1/BE1OUT

INPC17/OUTC17

INPC16/OUTC16

ANEX1

ANEX0

DA1

DA0

Intelligent I/O Pin Bus Control Pin(1)Analog PinInterrupt
Pin

Pin
No.

Control
   Pin

Port Timer Pin UART/CAN Pin

NOTES:

     1. Bus control pins in M32C/85T cannot be used.

Table 1.4   Pin Characteristics for 144-Pin Package
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D6 / AN06 / P06

D5 / AN05 / P05

D4 / AN04 / P04

D3 / AN03 / P03

D2 / AN02 / P02

D1 / AN01 / P01

D0 / AN00 / P00

KI3 / AN7 / P107

KI2 / AN6 / P106

KI1 / AN5 / P105

KI0 / AN4 / P104

AN3 / P103

AN2 / P102

AN1 / P101

AVss

AN0 / P100

VREF

AVcc
(1)P97

NOTES:
 1. P97 / ADTRG / RxD4 / SCL4 / STxD4 
  2. P70 and P71 are ports for the N-channel open drain output.

<VCC2>

<VCC1>

PRQP0100JB-A
(100P6S-A)

M32C/85 GROUP
  (M32C/85)

Figure 1.5  Pin Assignment for 100-Pin Package
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VREF

AN0 to AN7

AN00 to AN07

AN20 to AN27
___________

ADTRG

ANEX0

ANEX1

DA0, DA1

INPC10 to INPC13

INPC14 to INPC17

OUTC10 to OUTC13

OUTC14 to OUTC17

ISCLK0

ISCLK1

ISRXD0

ISRXD1

ISTXD0

ISTXD1

BE1IN

BE1OUT

CAN0IN

CAN1IN

CAN0OUT

CAN1OUT
_______________

CAN1WU

P00 to P07

P10 to P17

P20 to P27

P30 to P37

P40 to P47

P50 to P57

P60 to P67

P70 to P77

P90 to P97

P100 to P107

P80 to P84

P86, P87

P85

Reference

Voltage Input

A/D Converter

D/A Converter

Intelligent I/O

CAN

I/O Ports

Input Port

-

VCC1

VCC1

VCC1

VCC1

VCC1

VCC1/VCC2(1)

VCC1

VCC1/VCC2(1)

VCC1

VCC1

VCC1/VCC2(1)

VCC1

VCC1/VCC2(1)

VCC1

VCC1/VCC2(1)

VCC1/VCC2(1)

VCC1/VCC2(1)

VCC1

VCC2

VCC1

VCC1

VCC1

Applies reference voltage to the A/D converter and D/A converter

Analog input pins for the A/D converter

Input pin for an external A/D trigger

Extended analog input pin for the A/D converter and output pin in

external op-amp connection mode

Extended analog input pin for the A/D converter

Output pin for the D/A converter

Input pins for the time measurement function

Output pins for the waveform generating function

(OUTC16 and OUTC17 assigned to P70 and P71 are pins for the N-channel open drain output.)

Inputs and outputs the clock for the intelligent I/O communication

function

Inputs data for the intelligent I/O communication function

Outputs data for the intelligent I/O communication function

Inputs data for the intelligent I/O communication function

Outputs data for the intelligent I/O communication function

Input pin for the CAN communication function

Output pin for the CAN communication function

Input pin for the CAN1 wake-up interrupt

I/O ports for CMOS.  Each port can be programmed for input or

output under the control of the direction register.  An input port

can be set, by program, for a pull-up resistor available or for no

pull-up resister available in 4-bit units

I/O ports having equivalent functions to P0

(P70 and P71 are ports for the N-channel open drain output.)

I/O ports having equivalent functions to P0

_______ _______

Shares a pin with NMI.  NMI input state can be got by reading P85

Supply  Classsfication Symbol I/O Type Function
Voltage

I

I

I

I/O

I

O

I

O

I/O

I

O

I

O

I

O

I

I/O

I/O

I/O

I

I : Input       O : Output        I/O : Input and output
NOTES:
      1. VCC2 is not available in the 100-pin package.  VCC1 only available.

Table 1.6   Pin Description (100-Pin and 144-Pin Packages)  (Continued)
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Address Register Symbol Value after RESET

000016

000116

000216

000316

                        1000 00002(CNVss pin ="L")
000416 Processor Mode Register(1) PM0

                        0000 00112(CNVss pin ="H")

000516 Processor Mode Register 1 PM1                 0016

000616 System Clock Control Register 0 CM0                 0000 10002

000716 System Clock Control Register 1 CM1                 0010 00002

000816

000916 Address Match Interrupt Enable Register AIER                0016

000A16 Protect Register PRCR              XXXX 00002

                        XXXX 10002(BYTE pin ="L")
000B16 External Data Bus Width Control Register(2) DS

                        XXXX 00002(BYTE pin ="H")

000C16 Main Clock Division Register MCD                XXX0 10002

000D16 Oscillation Stop Detection Register CM2                 0016

000E16 Watchdog Timer Start Register WDTS              XX16

000F16 Watchdog Timer Control Register WDC                000X XXXX2

001016

001116 Address Match Interrupt Register 0 RMAD0            00000016

001216

001316 Processor Mode Register 2 PM2                 0016

001416

001516 Address Match Interrupt Register 1 RMAD1            00000016

001616

001716 Voltage Detection Register 2(2) VCR2               0016

001816

001916 Address Match Interrupt Register 2 RMAD2            00000016

001A16

001B16 Voltage Detection Register 1(2) VCR1               0000 10002

001C16

001D16 Address Match Interrupt Register 3 RMAD3            00000016

001E16

001F16

002016

002116

002216

002316

002416

002516

002616 PLL Control Register 0 PLC0               0001 X0102

002716 PLL Control Register 1 PLC1               000X 00002

002816

002916 Address Match Interrupt Register 4 RMAD4            00000016

002A16

002B16

002C16

002D16 Address Match Interrupt Register 5 RMAD5            00000016

002E16

002F16       Low Voltage Detection Interrupt Register(2) D4INT              0016

X: Indeterminate
Blank spaces are reserved.  No access is allowed.
NOTES:

1. The PM01 and PM00 bits in the PM0 register maintain values set before reset, even after software reset or watch-
dog timer reset has been performed.

2. These registers in M32C/85T cannot be used.

4.  Special Function Registers (SFR)
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Address Register      Symbol Value after RESET

003016

003116

003216

003316

003416

003516

003616

003716

003816

003916       Address Match Interrupt Register 6                                 RMAD6                  00000016

003A16

003B16

003C16

003D16       Address Match Interrupt Register 7                                 RMAD7                  00000016

003E16

003F16

004016

004116

004216

004316

004416

004516

004616

004716

004816       External Space Wait Control Register 0(1)                                EWCR0                 X0X0 00112

004916       External Space Wait Control Register 1(1)                                EWCR1                 X0X0 00112

004A16       External Space Wait Control Register 2(1)                               EWCR2                  X0X0 00112

004B16       External Space Wait Control Register 3(1)                               EWCR3                   X0X0 00112

004C16

004D16

004E16

004F16

005016

005116

005216

005316

005416

005516       Flash Memory Control Register 1                                     FMR1                     0000 01012

005616

                                                                                        0000 00012(Flash memory version)
005716       Flash Memory Control Register 0                                             FMR0

XXXX XXX02(Masked ROM version)

005816

005916

005A16

005B16

005C16

005D16

005E16

005F16

X: Indeterminate

Blank spaces are reserved. No access is allowed.
NOTES:
        1. These registers cannot be used in M32C/85T.
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Address Register Symbol Value after RESET

01E016 CAN0 Message Slot Buffer 0 Standard ID0 C0SLOT0_0 XX16

01E116 CAN0 Message Slot Buffer 0 Standard ID1 C0SLOT0_1 XX16

01E216 CAN0 Message Slot Buffer 0 Extended ID0 C0SLOT0_2 XX16

01E316 CAN0 Message Slot Buffer 0 Extended ID1 C0SLOT0_3 XX16

01E416 CAN0 Message Slot Buffer 0 Extended ID2 C0SLOT0_4 XX16

01E516 CAN0 Message Slot Buffer 0 Data Length Code C0SLOT0_5 XX16

01E616 CAN0 Message Slot Buffer 0 Data 0 C0SLOT0_6 XX16

01E716 CAN0 Message Slot Buffer 0 Data 1 C0SLOT0_7 XX16

01E816 CAN0 Message Slot Buffer 0 Data 2 C0SLOT0_8 XX16

01E916 CAN0 Message Slot Buffer 0 Data 3 C0SLOT0_9 XX16

01EA16 CAN0 Message Slot Buffer 0 Data 4 C0SLOT0_10 XX16

01EB16 CAN0 Message Slot Buffer 0 Data 5 C0SLOT0_11 XX16

01EC16 CAN0 Message Slot Buffer 0 Data 6 C0SLOT0_12 XX16

01ED16 CAN0 Message Slot Buffer 0 Data 7 C0SLOT0_13 XX16

01EE16 CAN0 Message Slot Buffer 0 Time Stamp High-Order C0SLOT0_14 XX16

01EF16 CAN0 Message Slot Buffer 0 Time Stamp Low-Order C0SLOT0_15 XX16

01F016 CAN0 Message Slot Buffer 1 Standard ID0 C0SLOT1_0 XX16

01F116 CAN0 Message Slot Buffer 1 Standard ID1 C0SLOT1_1 XX16

01F216 CAN0 Message Slot Buffer 1 Extended ID0 C0SLOT1_2 XX16

01F316 CAN0 Message Slot Buffer 1 Extended ID1 C0SLOT1_3 XX16

01F416 CAN0 Message Slot Buffer 1 Extended ID2 C0SLOT1_4 XX16

01F516 CAN0 Message Slot Buffer 1 Data Length Code C0SLOT1_5 XX16

01F616 CAN0 Message Slot Buffer 1 Data 0 C0SLOT1_6 XX16

01F716 CAN0 Message Slot Buffer 1 Data 1 C0SLOT1_7 XX16

01F816 CAN0 Message Slot Buffer 1 Data 2 C0SLOT1_8 XX16

01F916 CAN0 Message Slot Buffer 1 Data 3 C0SLOT1_9 XX16

01FA16 CAN0 Message Slot Buffer 1 Data 4 C0SLOT1_10 XX16

01FB16 CAN0 Message Slot Buffer 1 Data 5 C0SLOT1_11 XX16

01FC16 CAN0 Message Slot Buffer 1 Data 6 C0SLOT1_12 XX16

01FD16 CAN0 Message Slot Buffer 1 Data 7 C0SLOT1_13 XX16

01FE16 CAN0 Message Slot Buffer 1 Time Stamp High-Order C0SLOT1_14 XX16

01FF16 CAN0 Message Slot Buffer 1 Time Stamp Low-Order C0SLOT1_15 XX16

020016 XX01 0X012(1)

CAN0 Control Register 0 C0CTLR0
020116 XXXX 00002(1)

020216 0000 00002(1)

CAN0 Status Register C0STR
020316 X000 0X012(1)

020416 0016(1)

CAN0 Extended ID Register C0IDR
020516 0016(1)

020616 0000 XXXX2(1)

CAN0 Configuration Register C0CONR
020716 0000 00002(1)

020816 0016(1)

CAN0 Time Stamp Register C0TSR
020916 0016(1)

020A16 CAN0 Transmit Error Count Register C0TEC 0016(1)

020B16 CAN0 Receive Error Count Register C0REC 0016(1)

020C16 0016(1)

CAN0 Slot Interrupt Status Register C0SISTR
020D16 0016(1)

020E16

020F16

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. Values are obtained by setting the SLEEP bit in the C0SLPR register to "1" (sleep mode exited)  after reset and

applying the clock to the CAN module.
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)T58/C23M,58/C23M(puorG58/C23M

Address Register Symbol Value after RESET
021016 0016(2)

CAN0 Slot Interrupt Mask Register C0SIMKR
021116 0016(2)

021216

021316

021416 CAN0 Error Interrupt Mask Register C0EIMKR XXXX X0002(2)

021516 CAN0 Error Interrupt Status Register C0EISTR XXXX X0002(2)

021616 CAN0 Error Cause Register C0EFR 0016(2)

021716 CAN0 Baud Rate Prescaler C0BRP 0000 00012(2)

021816

021916 CAN0 Mode Register C0MDR XXXX XX002(2)

021A16

021B16

021C16

021D16

021E16

021F16

022016 0016(2)

CAN0 Single Shot Control Register C0SSCTLR
022116 0016(2)

022216

022316

022416 0016(2)

CAN0 Single Shot Status Register C0SSSTR
022516 0016(2)

022616

022716

022816 CAN0 Global Mask Register Standard ID0 C0GMR0 XXX0 00002(2)

022916 CAN0 Global Mask Register Standard ID1 C0GMR1 XX00 00002(2)

022A16 CAN0 Global Mask Register Extended ID0 C0GMR2 XXXX 00002(2)

022B16 CAN0 Global Mask Register Extended ID1 C0GMR3 0016(2)

022C16 CAN0 Global Mask Register Extended ID2 C0GMR4 XX00 00002(2)

022D16

022E16

022F16

CAN0 Message Slot 0 Control Register / C0MCTL0/ 0000 00002(2)

023016
CAN0 Local Mask Register A Standard ID0 C0LMAR0 XXX0 00002(2)

CAN0 Message Slot 1 Control Register / C0MCTL1/ 0000 00002(2)

023116
CAN0 Local Mask Register A Standard ID1 C0LMAR1 XX00 00002(2)

CAN0 Message Slot 2 Control Register / C0MCTL2/ 0000 00002(2)

023216
CAN0 Local Mask Register A Extended ID0 C0LMAR2 XXXX 00002(2)

CAN0 Message Slot 3 Control Register / C0MCTL3/ 0016(2)

023316
CAN0 local Mask Register A Extended ID1 C0LMAR3 0016(2)

CAN0 Message Slot 4 Control Register / C0MCTL4/ 0000 00002(2)

023416
CAN0 Local Mask Register A Extended ID2 C0LMAR4 XX00 00002(2)

023516 CAN0 Message Slot 5 Control Register C0MCTL5 0016(2)

023616 CAN0 Message Slot 6 Control Register C0MCTL6 0016(2)

023716 CAN0 Message Slot 7 Control Register C0MCTL7 0016(2)

CAN0 Message Slot 8 Control Register / C0MCTL8/ 0000 00002(2)

023816
CAN0 Local Mask Register B Standard ID0 C0LMBR0 XXX0 00002(2)

CAN0 Message Slot 9 Control Register / C0MCTL9/ 0000 00002(2)

023916
CAN0 Local Mask Register B Standard ID1 C0LMBR1 XX00 00002(2)

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. The BANKSEL bit in the C0CTLR1 register switches functions for addresses 022016 to 023F16.

2. Values are obtained by setting the SLEEP bit in the C0SLPR register to "1" (sleep mode exited) after reset and

applying the clock to the CAN module.

(Note 1)
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)T58/C23M,58/C23M(puorG58/C23M

<144-pin package>

Address Register Symbol Value after RESET

03A016 Function Select Register A8 PS8 X000 00002

03A116 Function Select Register A9 PS9 0016

03A216

03A316

03A416

03A516

03A616

03A716 Function Select Register D1 PSD1 X0XX XX002

03A816

03A916

03AA16

03AB16

03AC16 Function Select Register C2 PSC2 XXXX X00X2

03AD16 Function Select Register C3 PSC3 X0XX XXXX2

03AE16

03AF16 Function Select Register C PSC 00X0 00002

03B016 Function Select Register A0 PS0 0016

03B116 Function Select Register A1 PS1 0016

03B216 Function Select Register B0 PSL0 0016

03B316 Function Select Register B1 PSL1 0016

03B416 Function Select Register A2 PS2 00X0 00002

03B516 Function Select Register A3 PS3 0016

03B616 Function Select Register B2 PSL2 00X0 00002

03B716 Function Select Register B3 PSL3 0016

03B816

03B916 Function Select Register A5 PS5 XXX0 00002

03BA16

03BB16

03BC16

03BD16

03BE16

03BF16

03C016 Port P6 Register P6 XX16

03C116 Port P7 Register P7 XX16

03C216 Port P6 Direction Register PD6 0016

03C316 Port P7 Direction Register PD7 0016

03C416 Port P8 Register P8 XX16

03C516 Port P9 Register P9 XX16

03C616 Port P8 Direction Register PD8 00X0 00002

03C716 Port P9 Direction Register PD9 0016

03C816 Port P10 Register P10 XX16

03C916 Port P11 Register P11 XX16

03CA16 Port P10 Direction Register PD10 0016

03CB16 Port P11 Direction Register PD11 XXX0 00002

03CC16 Port P12 Register P12 XX16

03CD16 Port P13 Register P13 XX16

03CE16 Port P12 Direction Register PD12 0016

03CF16 Port P13 Direction Register PD13 0016

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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5.  Electrical Characteristics (M32C/85))T58/C23M,58/C23M(puorG58/C23M

5.  Electrical Characteristics

5.1 Electrical Characteristics (M32C/85)

Table 5.1  Absolute Maximum Ratings

lobmyS retemaraP noitidnoC eulaV tinU

V 1CC V, 2CC egatloVylppuS V 1CC VA= CC 0.6ot3.0- V

V 2CC egatloVylppuS - Vot3.0- 1CC V

VA CC egatloVylppuSgolanA V 1CC VA= CC 0.6ot3.0- V

VI egatloVtupnI VNC,TESER SS 6P,ETYB, 0 6P- 7 7P, 2 7P- 7,

8P 0 8P- 7 9P, 0 9P- 7 01P, 0 01P- 7 41P, 0 41P- 6,

51P 0 51P- 7 )1( V, FER X, NI

Vot3.0- 1CC 3.0+ V

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0-

4P 7 5P, 0 5P- 7 11P, 0 11P- 4 21P, 0 21P- 7 31P, 0-

31P 7 )1(

Vot3.0- 2CC 3.0+

7P 0 7P, 1 0.6ot3.0-

VO egatloVtuptuO 6P 0 6P- 7 7P, 2 7P- 7 8P, 0 8P- 4 8P, 6 8P, 7 9P, 0-

9P 7 01P, 0 01P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )1( ,

X TUO

Vot3.0- 1CC 3.0+ V

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0-

4P 7 5P, 0 5P- 7 11P, 0 11P- 4 21P, 0 21P- 7 31P, 0-

31P 7 )1(

Vot3.0- 2CC 3.0+

7P 0 7P, 1 0.6ot3.0-

dP noitapissiDrewoP C°52=rpoT 005 Wm

rpoT
gnitarepO

tneibmA
erutarepmeT

noitarepoUPCgnirud
/58ot02-

58ot04- )2(

C°
esarednamargorpyromemhsalfgnirud

noitarepo 06ot0

gtsT erutarepmeTegarotS 051ot56- C°

:SETON
.ylnoegakcapnip-441ehtnidedivorpera51Pot11P.1

58ot04-foegnarerutarepmetfi,dtL,.oCselaSygolonhceTsaseneRtcatnoC.2 .deriuqersiC°
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)T58/C23M,58/C23M(puorG58/C23M 5.  Electrical Characteristics (M32C/85)

VCC1=VCC2=5V
Table 5.3  Electrical Characteristics

(VCC1=VCC2=4.2 to 5.5V, VSS=0V at Topr= –20 to 85oC, f(BCLK)=32MHZ unless otherwise specified)

lobmyS retemaraP noitidnoC
dradnatS

tinU
.niM .pyT .xaM

V HO )"H"(hgiHtuptuO
egatloV

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7,

5P 0 5P- 7 11P, 0 11P- 4 21P, 0 21P- 7 31P, 0 31P- 7

I HO Am5-= V CC -2 0.2 V CC 2 V

6P 0 6P- 7 7P, 2 7P- 7 8P, 0 8P- 4 8P, 6 8P, 7 9P, 0-

9P 7 01P, 0 01P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )1(

I HO Am5-= V CC -1 0.2 V CC 1

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7,

5P 0 5P- 7 11P, 0 11P- 4 21P, 0 21P- 7 31P, 0 31P- 7

I HO 002-= µA V CC -2 3.0 V CC 2 V

6P 0 6P- 7 7P, 2 7P- 7 8P, 0 8P- 4 8P, 6 8P, 7 9P, 0-

9P 7 01P, 0 01P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )1(

I HO 002-= µA V CC -1 3.0 V CC 1

X TUO I HO Am1-= 0.3 V CC 1 V

X TUOC rewoPhgiH deilppadaoloN 5.2 V

rewoPwoL deilppadaoloN 6.1

V LO )"L"(woLtuptuO
egatloV

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7,

5P 0 5P- 7 6P, 0 6P- 7 7P, 0 7P- 7 8P, 0 8P- 4 8P, 6,

8P 7 9P, 0 9P- 7 01P, 0 01P- 7 11P, 0 11P- 4 21P, 0-

21P 7 31P, 0 31P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )1(

I LO Am5= 0.2 V

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7,

5P 0 5P- 7 6P, 0 6P- 7 7P, 0 7P- 7 8P, 0 8P- 4 8P, 6,

8P 7 9P, 0 9P- 7 01P, 0 01P- 7 11P, 0 11P- 4 21P, 0-

21P 7 31P, 0 31P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )1(

I LO 002= µA 54.0 V

X TUO I LO Am1= 0.2 V

X TUOC rewoPhgiH deilppadaoloN 0 V

rewoPwoL deilppadaoloN 0

V +T V- -T siseretsyH 0AT,YDR,DLOH NI 4AT- NI 0BT, NI 5BT- NI ,

DA,5TNI-0TNI GRT ,4KLC-0KLC,4STC-0STC,

0AT TUO 4AT- TUO ,4DxR-0DxR,3IK-0IK,IMN,

4ADS-0ADS,4LCS-0LCS

2.0 0.1 V

TESER 2.0 8.1 V

I HI )"H"(hgiHtupnI
tnerruC

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7,

5P 0 5P- 7 6P, 0 6P- 7 7P, 0 7P- 7 8P, 0 8P- 7 9P, 0 9P- 7,

01P 0 01P- 7 11P, 0 11P- 4 21P, 0 21P- 7 31P, 0-

31P 7 41P, 0 41P- 6 51P, 0 51P- 7 )1( X, NI ,TESER,

VNC SS ETYB,

VI V5= 0.5 µA

I LI )"L"(woLtupnI
tnerruC

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7,

5P 0 5P- 7 6P, 0 6P- 7 7P, 0 7P- 7 8P, 0 8P- 7 9P, 0 9P- 7,

01P 0 01P- 7 11P, 0 11P- 4 21P, 0 21P- 7 31P, 0-

31P 7 41P, 0 41P- 6 51P, 0 51P- 7 )1( X, NI ,TESER,

VNC SS ETYB,

VI V0= 0.5- µA

R PULLUP ecnatsiseRpu-lluP 0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7,

5P 0 5P- 7 6P, 0 6P- 7 7P, 2 7P- 7 8P, 0 8P- 4 8P, 6,

8P 7 9P, 0 9P- 7 01P, 0 01P- 7 11P, 0 11P- 4 21P, 0-

21P 7 31P, 0 31P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )1(

VI V0= hsalF
yromeM

03 05 761 kΩ

deksaM
MOR

02 04 761

fR NIX ecnatsiseRkcabdeeF X NI 5.1 MΩ
fR NICX ecnatsiseRkcabdeeF X NIC 01 MΩ

V MAR egatloVybdnatSMAR edompotsnI 0.2 V

:SETON

.ylnoegakcapnip-441ehtnidedivorpera51Pot11P.1
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)T58/C23M,58/C23M(puorG58/C23M 5.  Electrical Characteristics (M32C/85)

VCC1=VCC2=5V

lobmyS retemaraP
dradnatS

tinU
.niM .pyT .xaM

- ecnarudnEesarEdnamargorP )2( 001 selcyc

- V(emiTmargorPdroW 1CC 52=rpoT,V0.5= C° ) 52 002 µs

- emiTmargorPtiBkcoL 52 002 µs

- emiTesarEkcolB
V( 1CC 52=rpoT,V0.5= C° )

kcolBetybK-4 3.0 4 s

kcolBetybK-8 3.0 4 s

kcolBetybK-23 5.0 4 s

kcolBetybK-46 8.0 4 s

- emiTesarEkcolB-dekcolnU-llA )1( x4 n s

t SP tiucriCyromeMhsalFezilibatSotemiTtiaW 51 µs

- (emiTdloHataD C°58ot04-=rpoT ) 01 sraey

:SETON
.1 n .desareebotkcolbforebmunehtsetoned

.kcolbrepselcycesare-margorpforebmuN.2
siecnarudnEesarEdnamargorPfI n (elcyc n demmargorpdnadesareebnackcolbhcae,)001= n .selcyc

tnereffidaothcae,semit840,2ataddrowagnimmargorpretfadesaresiAkcolbetybK-4afi,elpmaxeroF
sserddaemasehtotdemmargorpebtonnacataD.ecnarudneesarednamargorpenosastnuocsiht,sserdda

.)detibihorpetirwer(.kcolbehtgnisaretuohtiwecnonahterom

Table 5.6  Flash Memory Version Electrical Characteristics (VCC1=4.5 to 5.5V, 3.0 to 3.6V at

                    Topr=0 to 60oC unless otherwise specified)
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)T58/C23M,58/C23M(puorG58/C23M 5.  Electrical Characteristics (M32C/85)

VCC1=VCC2=5V

lobmyS retemaraP
tnemerusaeM

noitidnoC
dradnatS

tinU
.niM .xaM

dt )DA-KLCB( emiTyaleDtuptuOsserddA 81 sn

ht )DA-KLCB( )dradnatsKLCB(emiTdloHtuptuOsserddA 3- sn

ht )DA-DR( )dradnatsDR(emiTdloHtuptuOsserddA )5( )1etoN( sn

ht )DA-RW( )dradnatsRW(emiTdloHtuptuOsserddA )5( )1etoN( sn

dt )SC-KLCB( emiTyaleDtuptuOlangiStceleS-pihC 81 sn

ht )SC-KLCB( )dradnatsKLCB(emiTdloHtuptuOlangiStceleS-pihC 3- sn

ht )SC-DR( )dradnatsDR(emiTdloHtuptuOlangiStceleS-pihC )5( )1etoN( sn

ht )SC-RW( )dradnatsRW(emiTdloHtuptuOlangiStceleS-pihC )5( )1etoN( sn

dt )DR-KLCB( emiTyaleDtuptuOlangiSDR 81 sn

ht )DR-KLCB( emiTdloHtuptuOlangiSDR 5- sn

dt )RW-KLCB( emiTyaleDtuptuOlangiSRW 81 sn

ht )RW-KLCB( emiTdloHtuptuOlangiSRW 5- sn

dt )RW-BD( )dradnatsRW(emiTyaleDtuptuOataD )2etoN( sn

ht ( -RW )BD )dradnatsRW(emiTdloHtuptuOataD )5( )1etoN( sn

dt )ELA-KLCB( )dradnatsKLCB(emiTyaleDtuptuOlangiSELA 81 sn

ht )ELA-KLCB( )dradnatsKLCB(emiTdloHtuptuOlangiSELA 2- sn

dt )ELA-DA( )dradnatssserdda(emiTyaleDtuptuOlangiSELA )3etoN( sn

ht )DA-ELA( )dradnatssserdda(emiTdloHtuptuOlangiSELA )4etoN( sn

zdt )DA-DR( emiTtratStaolFtuptuOsserddA 8 sn

td(DB – WR) =
10  X m

9

– 25 [ns]   (if external bus cycle is aφ + bφ, m= (bx2)-1)

th(RD – AD) =
f(BCLK) X 2

10 9

– 10 [ns]

th(WR – AD) =
f(BCLK) X 2

10 9

– 10 [ns]

th(RD – CS) =
f(BCLK) X 2

10 9

– 10 [ns]

th(WR – CS) =
f(BCLK) X 2

10 9

– 10 [ns]

th(WR – DB) =
f(BCLK) X 2

10 9

– 10 [ns]

td(AD – ALE) =
f(BCLK) X 2

9

– 20 [ns]  (if external bus cycle is aφ + bφ, n= a)

th(ALE – AD) =
f(BCLK) X 2

9

– 10 [ns]  (if external bus cycle is aφ + bφ, n= a)

f(BCLK) X 2

1. Values can be obtained from the following equations, according to BCLK frequency.

2. Values can be obtained from the following equations, according to BCLK frequency and external bus cycle.

3. Values can be obtained from the following equations, according to BCLK frequency and external bus cycle.

10  X m

10  X n

4. Values can be obtained from the following equations, according to BCLK frequency and external bus cycle.

10  X n

NOTES:

5. tc ns is added when recovery cycle is inserted.

See Figure 5.2

Switching Characteristics

(VCC = 4.2 to 5.5V, VSS = 0V at Topr = –20 to 85oC unless otherwise specified)

Table 5.23  Memory Expansion Mode and Microprocessor Mode

 (when accessing an external memory space with the multiplexed bus)
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5.  Electrical Characteristics (M32C/85))T58/C23M,58/C23M(puorG58/C23M

th(BCLK–HOLD)tsu(HOLD–BCLK)

td(BCLK–HLDA)td(BCLK–HLDA)

Hi–Z

Measurement Conditions
 • VCC1=VCC2=4.2 to 5.5V
 • Input high and low voltage: VIH=4.0V, VIL=1.0V
 • Output high and low voltage: VOH=2.5V, VOL=2.5V

Memory Expansion  Mode and Microprocessor Mode

BCLK

HOLD Input

HLDA Output

P0, P1, P2, 
P3, P4, 
P50 to P52

RDY input

tsu(RDY–BCLK) th(BCLK–RDY)

BCLK

RD
(Multiplexed bus)

(Multiplexed bus)
WR, WRL, WRH

WR, WRL, WRH
(Separate bus)

RD
(Separate bus)

Vcc1=Vcc2=5V

Figure 5.6  VCC1=VCC2=5V Timing Diagram (4)
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5.  Electrical Characteristics (M32C/85)

VCC1=VCC2=3.3V

)T58/C23M,58/C23M(puorG58/C23M

Table 5.24  Electrical Characteristics  (VCC1=VCC2=3.0 to 3.6V, VSS=0V at Topr = –20 to 85oC,

                        f(BCLK)=24MHZ unless otherwise specified)

lobmyS retemaraP noitidnoC
dradnatS

tinU
.niM .pyT .xaM

V HO )"H"(hgiHtuptuO
egatloV

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7,

5P 0 5P- 7 11P, 0 11P- 4 21P, 0 21P- 7 31P, 0 31P- 7

I HO Am1-= V 2CC 6.0- V 2CC V

6P 0 6P- 7 7P, 2 7P- 7 8P, 0 8P- 4 8P, 6 8P, 7 9P, 0-

9P 7 01P, 0 01P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )1(

V 1CC 6.0- V 1CC V

X TUO I HO Am1.0-= 7.2 V 1CC V

X TUOC rewoPhgiH deilppadaoloN 5.2 V

rewoPwoL deilppadaoloN 6.1 V

V LO )"L"(woLtuptuO
egatloV

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0-

4P 7 5P, 0 5P- 7 6P, 0 6P- 7 7P, 0 7P- 7 8P, 0 8P- 4,

8P 6 8P, 7 9P, 0 9P- 7 01P, 0 01P- 7 11P, 0 11P- 4,

21P 0 21P- 7 31P, 0 31P- 7 41P, 0 41P- 6 51P, 0-

51P 7 )1(

I LO Am1= 5.0 V

X TUO I LO Am1.0= 5.0 V

X TUOC rewoPhgiH deilppadaoloN 0 V

rewoPwoL deilppadaoloN 0 V

V +T V- -T siseretsyH 0AT,YDR,DLOH NI 4AT- NI 0BT, NI 5BT- NI ,

DA,5TNI-0TNI GRT -0KLC,4STC-0STC,

0AT,4KLC TUO 4AT- TUO -0DxR,3IK-0IK,IMN,

4ADS-0ADS,4LCS-0LCS,4DxR

2.0 0.1 V

TESER 2.0 8.1 V

I HI )"H"(hgiHtupnI
tnerruC

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0-

4P 7 5P, 0 5P- 7 6P, 0 6P- 7 7P, 0 7P- 7 8P, 0 8P- 7,

9P 0 9P- 7 01P, 0 01P- 7 11P, 0 11P- 4 21P, 0 21P- 7,

31P 0 31P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )1( X, NI ,

VNC,TESER SS ETYB,

VI V3= 0.4 µA

I LI )"L"(woLtupnI
tnerruC

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0-

4P 7 5P, 0 5P- 7 6P, 0 6P- 7 7P, 0 7P- 7 8P, 0 8P- 7,

9P 0 9P- 7 01P, 0 01P- 7 11P, 0 11P- 4 21P, 0 21P- 7,

31P 0 31P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )1( X, NI ,

VNC,TESER SS ETYB,

VI V0= 0.4- µA

R PULLUP ecnatsiseRpu-lluP 0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7,

5P 0 5P- 7 6P, 0 6P- 7 7P, 2 7P- 7 8P, 0 8P- 4 8P, 6,

8P 7 9P, 0 9P- 7 01P, 0 01P- 7 11P, 0 11P- 4 21P, 0-

21P 7 31P, 0 31P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )1(

VI V0= hsalF
yromeM

66 021 005 kΩ

deksaM
MOR

04 07 005 kΩ

fR NIX ecnatsiseRkcabdeeF X NI 0.3 MΩ
fR NICX ecnatsiseRkcabdeeF X NIC 0.02 MΩ

V MAR egatloVybdnatSMAR edompotsni 0.2 V

I CC ylppuSrewoP
tnerruC

:noitidnoctnemerusaeM
,edompihc-elgnisnI

nepotfelerasniptuptuo
erasniprehtodna

Votdetcennoc SS .

oN,evawerauqS,zHM42=)KLCB(f
noisivid

22 53 Am

,edomtiawnI,zHk23=)KLCB(f
52=rpoT C°

01 µA

,spotskcolcelihW 52=rpoT C° 8.0 5 µA

,spotskcolcelihW 58=rpoT C° 05 µA

:SETON

.ylnoegakcapnip-441ehtnidedivorpera51Pot11P.1
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5.  Electrical Characteristics (M32C/85)

VCC1=VCC2=3.3V

)T58/C23M,58/C23M(puorG58/C23M

Timing Requirements

(VCC1=VCC2= 3.0 to 3.6V, VSS = 0V at Topr = –20 to 85oC unless otherwise specified)

Table 5.27  External Clock Input

Table 5.28  Memory Expansion Mode and Microprocessor Mode

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct emiTelcyCtupnIkcolClanretxE 14 sn

wt )H( htdiW)"H"(hgiHtupnIkcolClanretxE 81 sn

wt )L( htdiW)"L"(woLtupnIkcolClanretxE 81 sn

rt emiTesiRkcolClanretxE 5 sn

ft emiTllaFkcolClanretxE 5 sn

tac1(RD – DB) = f(BCLK) X 2  – 35
10  X m

9

[ns] (if external bus cycle is aφ + bφ, m=(bx2)+1)

tac2(AD – DB) =
f(BCLK) X 2  – 35

10  X p9

[ns] (if external bus cycle is aφ + bφ, p={(a+b-1)x2}+1)

 – 35
10  X n9

[ns] (if external bus cycle is aφ + bφ, n=a+b)f(BCLK) 
tac1(AD – DB) =

tac2(RD – DB) = f(BCLK) X 2  – 35
10  X m9

[ns] (if external bus cycle is aφ + bφ, m=(bx2)-1)

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

1cat )BD-DR( )dradnatsDR(emiTsseccAtupnIataD )1etoN( sn

1cat )BD-DA( )dradnatsSC,dradnatsDA(emiTsseccAtupnIataD )1etoN( sn

2cat )BD-DR( )subdexelpitlumehthtiwecapsagnisseccanehw,dradnatsDR(emiTsseccAtupnIataD )1etoN( sn

2cat )BD-DA( )subdexelpitlumehthtiwecapsagnisseccanehw,dradnatsDA(emiTsseccAtupnIataD )1etoN( sn

ust )KLCB-BD( emiTputeStupnIataD 03 sn

ust )KLCB-YDR( emiTputeStupnIYDR 04 sn

ust )KLCB-DLOH( emiTputeStupnIDLOH 06 sn

ht )BD-DR( emiTdloHtupnIataD 0 sn

ht )YDR-KLCB( emiTdloHtupnIYDR 0 sn

ht )DLOH-KLCB( emiTdloHtupnIDLOH 0 sn

dt )ADLH-KLCB( emiTyaleDtuptuOADLH 52 sn

:SETON
atresnI.selcycsublanretxednaycnceuqerfKLCBotgnidrocca,snoitauqegniwollofehtmorfdeniatboebnacseulaV.1

(f,ycneuqerfnoitarepoehtrewolroetatstiaw KLCB .evitagensieulavdetaluclacehtfi,)
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5.  Electrical Characteristics (M32C/85T)

VCC1=VCC2=5V

)T58/C23M,58/C23M(puorG58/C23M

lobmyS retemaraP noitidnoCtnemerusaeM
dradnatS

tinU
.niM .pyT .xaM

I CC tnerruCylppuSrewoP tuptuo,edompihc-elgnisnI
rehtodnanepotfelerasnip

Votdetcennocerasnip SS .

,evawerauqS,zHM23=)KLCB(f
noisividoN

82 05 Am

zHk23=)KLCB(f ,
edomnoitpmusnocrewop-wolnI ,

MORnogninnurmargorP

034 µA

zHk23=)KLCB(f ,
edomnoitpmusnocrewop-wolnI ,

MARnogninnurmargorP )1(

52 µA

,edomtiawnI,zHk23=)KLCB(f
52=rpoT C°

01 µA

,spotskcolcelihW 52=rpoT C° 8.0 5 µA

,spotskcolcelihW 58=rpoT C° 05 µA

:SETON

.)deppotsyromemhsalf("1"otretsiger0RMFehtnitibPTSMFehtgnittesnehwdeniatbosieulaV.1

Table 5.44  Electrical Characteristics (Continued)
                    (VCC1=VCC2=4.2 to 5.5V, VSS=0V at Topr = -40 to 85oC (T version),

  f(BCLK)=32MHz unless otherwise specified)
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5.  Electrical Characteristics (M32C/85T)

VCC1=VCC2=5V

)T58/C23M,58/C23M(puorG58/C23M

Timing Requirements
(VCC1=VCC2=4.2 to 5.5V, VSS=0V at Topr= -40 to 85oC (T version) unless otherwise specified)

Table 5.55  Timer B Input (Count Source Input in Event Counter Mode)

Table 5.56  Timer B Input (Pulse Period Measurement Mode)

Table 5.57  Timer B Input (Pulse Width Measurement Mode)

Table 5.58  A/D Trigger Input

Table 5.59  Serial I/O

_______

Table 5.60  External Interrupt INTi Input

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )BT( iBT NI )egdeenonodetnuoc(emiTelcyCtupnI 001 sn

wt )HBT( iBT NI )egdeenonodetnuoc(htdiW)"H"(hgiHtupnI 04 sn

wt )LBT( iBT NI )egdeenonodetnuoc(htdiW)"L"(woLtupnI 04 sn

ct )BT( iBT NI )segdehtobnodetnuoc(emiTelcyCtupnI 002 sn

wt )HBT( iBT NI )segdehtobnodetnuoc(htdiW)"H"(hgiHtupnI 08 sn

wt )LBT( iBT NI )segdehtobnodetnuoc(htdiW)"L"(woLtupnI 08 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )BT( iBT NI emiTelcyCtupnI 004 sn

wt )HBT( iBT NI htdiW)"H"(hgiHtupnI 002 sn

wt )LBT( iBT NI htdiW)"L"(woLtupnI 002 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )BT( iBT NI emiTelcyCtupnI 004 sn

wt )HBT( iBT NI htdiW)"H"(hgiHtupnI 002 sn

wt )LBT( iBT NI htdiW)"L"(woLtupnI 002 sn

lobmyS retemaraP
dradnatS

tinU
.niM xaM

ct )DA( DA GRT )reggirtrofderiuqer(emiTelcyCtupnI 0001 sn

wt )LDA( DA GRT htdiWesluP)"L"(woLtupnI 521 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )KC( emiTelcyCtupnIiKLC 002 sn

wt )HKC( htdiW)"H"(hgiHtupnIiKLC 001 sn

wt )LKC( htdiW)"L"(woLtupnIiKLC 001 sn

dt )Q-C( emiTyaleDtuptuOiDxT 08 sn

ht )Q-C( emiTdloHiDxT 0 sn

ust )C-D( emiTputeStupnIiDxR 03 sn

ht )Q-C( emiTdloHtupnIiDxR 09 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

wt )HNI( htdiW)"H"(hgiHtupnIiTNI 052 sn

wt )LNI( htdiW)"L"(woLtupnIiTNI 052 sn
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