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Welcome to E-XFL.COM

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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Product Status Obsolete
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Connectivity I²C, SCI

Peripherals PWM, WDT

Number of I/O 29

Program Memory Size 32KB (32K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 2K x 8

Voltage - Supply (Vcc/Vdd) 3V ~ 5.5V

Data Converters A/D 8x10b

Oscillator Type Internal

Operating Temperature -20°C ~ 75°C (TA)

Mounting Type Surface Mount

Package / Case 48-LQFP

Supplier Device Package 48-LQFP (10x10)
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• On-chip memory 
 
 Model    

Product Classification 
Standard 
Version 

On-Chip 
Power-On 
Reset and Low-
Voltage 
Detecting 
Circuit Version ROM RAM Remarks 

Flash memory version  
(F-ZTATTM version) 

H8/3694F HD64F3694 HD64F3694G 32 kbytes 2,048 bytes  

Mask ROM version H8/3694 HD6433694 HD6433694G 32 kbytes 1,024 bytes  

 H8/3693 HD6433693 HD6433693G 24 kbytes 1,024 bytes  

 H8/3692 HD6433692 HD6433692G 16 kbytes 512 bytes  

 H8/3691 HD6433691 HD6433691G 12 kbytes 512 bytes  

 H8/3690 HD6433690 HD6433690G 8 kbytes 512 bytes  

Flash 
memory 
version 

 HD64N3694G 32 kbytes 2,048 bytes  EEPROM 
stacked 
version  
(512 bytes) 

Mask-ROM 
version 

H8/3694N 

 HD6483694G 32 kbytes 1,024 bytes  

 
• General I/O ports 

 I/O pins: 29 I/O pins (27 I/O pins for H8/3694N), including 8 large current ports (IOL = 20 
mA, @VOL = 1.5 V)  

 Input-only pins: 8 input pins (also used for analog input)  

• EEPROM interface (only for H8/3694N)  

 I2C bus interface (conforms to the I2C bus interface format that is advocated by Philips 
Electronics) 

• Supports various power-down modes 
 
Note: F-ZTATTM is a trademark of Renesas Technology Corp. 
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P82/FTIOB pin 

Register TIOR0   PCR8  

Bit Name IOB2 IOB1 IOB0 PCR82 Pin Function 

Setting 
Value 

0 0 0 0 P82 input/FTIOB input pin 

    1 P82 output/FTIOB input pin 

 0 0 1 X FTIOB output pin 

 0 1 X X FTIOB output pin 

 1 X X 0 P82 input/FTIOB input pin 

    1 P82 output/FTIOB input pin 

Legend: X: Don't care. 

 

P81/FTIOA pin 

Register TIOR0   PCR8  

Bit Name IOA2 IOA1 IOA0 PCR81 Pin Function 

Setting 
Value 

0 0 0 0 P81 input/FTIOA input pin 

    1 P81 output/FTIOA input pin 

 0 0 1 X FTIOA output pin 

 0 1 X X FTIOA output pin 

 1 X X 0 P81 input/FTIOA input pin 

    1 P81 output/FTIOA input pin 

Legend: X: Don't care. 

 

P80/FTCI pin 

Register PCR8  

Bit Name PCR80 Pin Function 

Setting 
Value 

0 P80 input/FTCI input pin 

 1 P80 output/FTCI input pin 
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21.3.6 EEPROM Characteristics 

Table 21.18 EEPROM Characteristics 

VCC = 2.7 V to 5.5 V, VSS = 0.0 V, Ta = –20°C to +75°C, unless otherwise indicated. 

  Test Values  Reference
Item Symbol Condition Min Typ Max Unit Figure 

SCL input cycle time tSCL  2500   ns Figure 21.7

SCL input high pulse width tSCLH  600   µs  

SCL input low pulse width tSCLL  1200   ns  

SCL, SDA input spike pulse 
removal time 

tSP    50 ns  

SDA input bus-free time tBUF  1200   ns  

Start condition input hold time tSTAH  600   ns  

Retransmit start condition input 
setup time 

tSTAS  600   ns  

Stop condition input setup time tSTOS  600   ns  

Data input setup time tSDAS  160   ns  

Data input hold time tSDAH  0   ns  

SCL, SDA input fall time tSf    300 ns  

SDA input rise time tSr    300 ns  

Data output hold time tDH  50   ns  

SCL, SDA capacitive load Cb  0  400 pF  

Access time tAA  100  900 ns  

Cycle time at writing* tWC    10 ms  

Reset release time tRES    13 ms  

Note: * Cycle time at writing is a time from the stop condition to write completion (internal 
control). 
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Table 21.14 I2C Bus Interface Timing 

VCC = 2.7 V to 5.5 V, VSS = 0.0 V, Ta = –20 to +75°C, unless otherwise specified. 

  Test  Values  Reference  

Item Symbol Condition Min Typ Max Unit Figure 

SCL input cycle time tSCL  12tcyc + 600 — — ns Figure 21.4 

SCL input high width tSCLH  3tcyc + 300 — — ns  

SCL input low width tSCLL  5tcyc + 300 — — ns  

SCL and SDA input 
fall time 

tSf  — — 300 ns  

SCL and SDA input 
spike pulse removal 
time 

tSP  — — 1tcyc ns  

SDA input bus-free  
time 

tBUF  5tcyc — — ns  

Start condition input 
hold time 

tSTAH  3tcyc — — ns  

Retransmission start 
condition input setup 
time 

tSTAS  3tcyc — — ns  

Setup time for stop 
condition input 

tSTOS  3tcyc — — ns  

Data-input setup time tSDAS  1tcyc+20 — — ns  

Data-input hold time tSDAH  0 — — ns  

Capacitive load of  
SCL and SDA 

cb  0 — 400 pF  

SCL and SDA output 
fall time 

tSf VCC = 4.0 to 
5.5 V 

— — 250 ns  

   — — 300   
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Instruction 

 

 

Mnemonic 

Instruction 

Fetch 

I 

Branch 

Addr. Read

J 

Stack 

Operation 

K 

Byte Data 

Access 

L 

Word Data 

Access 

M 

Internal 

Operation 

N 

BTST BTST #xx:3, Rd 

BTST #xx:3, @ERd 

BTST #xx:3, @aa:8 

BTST Rn, Rd 

BTST Rn, @ERd 

BTST Rn, @aa:8 

1 

2 

2 

1 

2 

2 

   

1 

1 

 

1 

1 

  

BXOR BXOR #xx:3, Rd 

BXOR #xx:3, @ERd 

BXOR #xx:3, @aa:8 

1 

2 

2 

   

1 

1 

  

CMP CMP.B #xx:8, Rd 

CMP.B Rs, Rd 

CMP.W #xx:16, Rd 

CMP.W Rs, Rd 

CMP.L #xx:32, ERd 

CMP.L ERs, ERd 

1 

1 

2 

1 

3 

1 

     

DAA DAA Rd 1      

DAS DAS Rd 1      

DEC DEC.B Rd 

DEC.W #1/2, Rd 

DEC.L #1/2, ERd 

1 

1 

1 

     

DUVXS DIVXS.B Rs, Rd 

DIVXS.W Rs, ERd 

2 

2 

    12 

20 

DIVXU DIVXU.B Rs, Rd 

DIVXU.W Rs, ERd 

1 

1 

    12 

20 

EEPMOV EEPMOV.B 

EEPMOV.W 

2 

2 

  2n+2*1 

2n+2*1 

  

EXTS EXTS.W Rd 

EXTS.L ERd 

1 

1 

     

EXTU EXTU.W Rd 

EXTU.L ERd 

1 

1 

     

 


