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CMOS 16-Bit Microcontrollers 
TMP95PS54F 

1. Outline and Features 
TMP95PS54 is an LSI for TMP95CS54 system evaluation. TMP95PS54 incorporates a 64 Kbyte 

one-time PROM. With an adapter socket, the user can write/verify data in the TMP95PS54’s 
PROM using a general-purpose EPROM writer. 

TMP95PS54 is pin-compatible with TMP95CS54, which incorporates a mask ROM. To achieve 
the same operations as TMP95CS54, write program data to the internal PROM. 

 
Product Name ROM RAM Package Adapter Socket 

TMP95PS54F OTP 64 Kbyte 2 Kbyte P-LQFP100-1414-0.50D BM11129 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• The information contained herein is subject to change without notice. 
• The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by

TOSHIBA for any infringements of patents or other rights of the third parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of TOSHIBA or others. 

• TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor devices in
general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of
the buyer, when utilizing TOSHIBA products, to comply with the standards of safety in making a safe design for the entire system,
and to avoid situations in which a malfunction or failure of  such TOSHIBA products could cause loss of human life, bodily injury or
damage to property. 
In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges  as set forth in the
most recent TOSHIBA products specifications. Also, please keep in mind the precautions and conditions set forth in the “Handling
Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc.. 

• The TOSHIBA products listed in this document are intended for usage in general electronics applications (computer, personal
equipment, office equipment, measuring equipment, industrial robotics, domestic appliances, etc.). These TOSHIBA products are
neither intended nor warranted for usage in equipment that requires extraordinarily high quality and/or reliability or a malfunctionor
failure of which may cause loss of human life or bodily injury (“Unintended Usage”). Unintended Usage include atomic energy
control instruments, airplane or spaceship instruments, transportation instruments, traffic signal  instruments, combustion control
instruments, medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this document
shall be made at the customer’s own risk. 

• The products described in this document are subject to the foreign exchange and foreign trade laws. 
• TOSHIBA products should not be embedded to the downstream products which are prohibited to be produced and sold, under any

law and regulations. 
• For a discussion of how the reliability of microcontrollers can be predicted, please refer to Section 1.3 of the chapter entitled Quality

and Reliability Assurance/Handling Precautions. 

030619EBPRESTRICTIONS ON PRODUCT USE
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Figure 1.1  TMP95PS54 Block Diagram 
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2. Pin Assignment and Pin Functions 
This section shows the TMP95PS54 pin assignment, and the names and an outline of the 

functions of the input/output pins. 

2.1 Pin Assignment Diagram 

Figure 2.1.1 is a pin assignment diagram for TMP95PS54. 
 

 

 

Figure 2.1.1  Pin Allocation Diagram (100-Pin LQFP) 
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2.2 Pin Names and Functions 

TMP95PS54 has an MCU mode and a PROM mode. 
 

(1) Pin Names and Functions in MCU Mode 
Table 2.2.1 lists the names and functions of the input/output pins. 

Table 2.2.1  Pin Names and Functions (1/4) 
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Table 2.2.1  Pin Names and Functions (2/4) 
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Table 2.2.1  Pin Names and Functions (3/4) 
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Table 2.2.1  Pin Names and Functions (4/4) 
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(2) PROM Mode Pin Functions and Pin Processing 
Tables 2.2.2 and 2.2.3 show the names and functions of the input/output pins, and the pin 

processing. 
 

Table 2.2.2  Pin Names and Functions 

 
 

Table 2.2.3  Pin Names and Pin Processing 
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3. Operation 
The following describes the structure and operation of the TMP95PS54 hardware. 
In TMP95PS54, the internal ROM of TMP95CS54 is replaced by an internal PROM. Otherwise, 

TMP95PS54 is structurally and operationally identical to TMP95CS54. Accordingly, for functions 
not described here, see the TMP95CS54 section of the manual. TMP95PS54 supports MCU 
operating mode and PROM operating mode. 

3.1 MCU Mode 

(1) Setting and function 
Opening the CLK pin (setting to output) sets MCU mode. 
In MCU mode, TMP95PS54 operates the same as TMP95CS54. 

 
(2) Memory map 

Figure 3.1.1 shows the memory map in MCU mode and the CPU access area in each 
addressing mode. 

 

 

Figure 3.1.1  TMP95PS54 Memory Map 
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3.2 PROM Mode 

(1) Setting and functions 
To set PROM mode, set the RESET  and CLK pins to low level. 
After PROM mode is set, applying VCC = 6.25 V and VPP = 12.75 V enters program mode. 

PROM can be verified by setting VCC = VPP = 5.0 V. 
Programs can be written and verified using a general-purpose PROM writer and an 

adapter socket. Set the ROM type in the general-purpose PROM writer according to the 
following conditions. (Set the ROM type as equivalent to TC571000D). 

 
• Size : 1 Mbit (128 K × 8 bits) 
• VPP : 12.75 V 
• TPW : 0.1 ms 
• Electric signature function : No 

 
Figure 3.2.1 shows the pin settings in PROM mode. 

 

 

Figure 3.2.1  PROM Mode Pin Settings 
 

Electric Signature Cautions 

TMP95PS54 does not support electric signature mode (hereafter called a signature). 
When a signature is used by a PROM writer, TMP95PS54 is damaged because 12 V 
(±0.5 V) is applied to address pin 9 (A9). Therefore, use with the signature mode set off. 
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(2) Memory map 
The internal PROM addresses in PROM mode are 00000H to 0FFFFH. These correspond 

to MCU mode addresses FF0000H to FFFFFFH. 
Figure 3.2.2 shows a comparison of the MCU and PROM mode memory maps. 

 

 

Figure 3.2.2  Memory Map Comparison 
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(3) Program mode 
When TMP95PS54 is delivered, all bits are set to 1 (erased). Accordingly, program 

operations write 0 to the necessary bits. To enable writing, apply VPP = 12.75 V, OE  = VIH, 
CE  = VIL. 

The internal one-time PROM can be written to in any order, or may be written only at 
specified addresses. 

 
(4) Adaptor socket (BM11129) 

BM11129 is an adapter socket used to write data to the internal one-time PROM in 
TMP95PS54 using a general-purpose PROM writer. 

 
(5) Settings for writing program using general-purpose PROM writer 

Use a PROM writer equivalent to the TC571000D PROM writer. 
 

1. Set BM11129 (hereafter called the adapter) switch (SW1) to the program side (NOR). 
(Note 1) 

2. Set TMP95PS54 to the adapter socket. (Note 2) 

3. Set the adapter socket to the PROM writer. (Note 2) 

4. Set the PROM writer PROM type to TC571000D. 

5. Set the PROM write start address to 0000H and the end address to FFFFH. (Note 3) 

6. Write to the internal one-time PROM and verify according to the PROM writer 
operating procedure. 

 
Note 1: Writing data to the internal one-time PROM without setting the adapter switch 

(SW1) to the program side damages the device. 
Note 2: Adaptor socket pin 1 should be aligned with PROM writer socket pin 1. 

Setting the two the wrong way round will damage the MCU or PROM writer. 
Note 3: If data are written to addresses exceeding end address FFFFH, the data may be 

written to the 0000H to FFFFH addresses and program content may be damaged. 
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(6) High-speed programming method 
To enter program mode, apply VPP = 12.75 V of program voltage with VCC = 6.25 V and 

the RESET  and CLK pins at low level input. 
Input valid address and input data, and set CE  to low level input. Data can be written 

by applying a 0.1 ms program (single) pulse to the PGM  input. Verify that data are written 
to each address. If data are not correctly written, again apply a 0.1 ms program pulse, 
repeating this procedure (up to 25 times) until the data are correctly written. After that, 
write data in the same way, simply changing the addresses and the input data. When all 
writing is complete, set VCC = VPP = 5 V and verify all addresses. 

Figure 3.2.3 shows a writing flow chart. 
 

 

Error

Error 

 

Figure 3.2.3  Writing Flow Chart (High-Speed Programming Method) 
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(7) SECURITY bit 
The TMP95PS54 PROM cell contains a built-in security bit (one bit). Writing 0 to this 

security bit prevents the internal PROM data from being read in PROM mode. 
 

Programming security bit 

In PROM mode, set the security pin (P33) to 1 and write FEH to address 00000H. Set 
the PROM write start address to 00000H, the end address to 00000H, and the data on 
address 00000H to FEH. Then write FEH to address 00000H according to the PROM 
writer operating procedure. This sets the internal PROM security bit. 

 
(8) Cautions 

1. When turning the VPP power supply (12.75 V) off and on, the VCC must be on. 

2. Do not plug in or unplug the device with the VPP power on. 

3. When executing the program, the voltage applied to the VPP pin should not exceed the 
maximum rating (14 V). 
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4. Electrical Characteristics 

4.1 Absolute Maximum Ratings 
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4.2 DC Electrical Characteristics 

Vcc = 4.7 to 5.3 V, Ta = −40 to + 85°C (fc = 8 to 24 MHz) 

 
 

Refer:  IDAR definition diagram. 
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4.3 AC Electrical Characteristics 

Vcc = 4.7 to 5.3 V, Ta = −40 to + 85°C 

 
AC measuring conditions 

• Output level : High 2.2 V / Low 0.8 V, CL = 50 pF 
• Input level : High 2.4 V / Low 0.45 V (D0 to D15) 

High 0.8×Vcc / Low×0.2Vcc (except for D0 to D15) 
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(1) Read cycle 

 
 

(2) Write cycle 
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4.4 Serial Channel Timing 

(1) I/O interface mode 

[1] SCLK input mode 

 
 

[2] SCLK output mode 

 
 

 
 

(2) UART mode (SCLK0 to 1 External Input) 
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4.5 AD Conversion Characteristics 

 
 

4.6 Event Counter (External Input Clocks: TI0, TI4, TI8, TI9, TIA, TIB) 

 
 

4.7 Interrupt Operation 
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4.8 Bus Request/Bus Acknowledge Timing 

 
 

 

Note 1: When BUSRQ  goes to low level to request bus release, if the current bus cycle is yet complete due 
to a wait, the bus is not released until the wait completes. 

Note 2: The dotted line indicates only that the output buffer is off, not that the signal is at middle level. 
Immediately after bus release, the signal level prior to the bus release is held dynamically by the 
external load capacitance. Therefore, designs should allow for the fact that when using an external 
resistor or similar to fix the signal level while the bus is released, after bus release a delay occurs 
before the signal goes to its fixed level (due to the CR time constant). The internal programmable 
pull-up resistor continues to function in accordance with the internal signal level. 
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4.9 Read Operations in PROM Mode 

DC/AC Electrical Specifications 
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4.10 Program Operations in PROM Mode 

DC/AC Electrical Specifications 
 

 
 

 

Note 1: When turning the VPP (12.75 V) power supply off and on, ensure that VCC is on. 

Note 2: Do not plug in or unplug the device when the VPP power (12.75 V) is on. 
(This can damage the device.) 

Note 3: The VPP pin maximum rating is 14 V. When the program is executed, the voltage applied, including 
overshoot, should not exceed 14 V. 
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