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1 Introduction

This application note concerns all the XE8000M products.

The MTP programming process uses the test interface of the CoolRISC.  This includes the main clock
of the processor, another clock (ptck) and its test-in, test-out and test-check ports.  These signals are
multiplexed on the oscillator pins, as well as on ports A and B. In order to connect the internal signals to
inputs the XE8000 must be in test mode (TEST/VPP above VDD).  

Two types of high voltage pulses are used: normal (5 us) and long (10 s) voltage pulses. Long voltage
pulses are required to erase the MTP. The exact duration of these voltage pulses will be updated with
the final product.  Prototypes are programmed with 40 us normal pulses.

MTP signal pad in test mode
testin PortA(0)

testout PortB(0)
testck PortA(1)

ck_cr OscIn
ptck OscOut

high_voltage TEST/VPP

Table 1.1: MTP signal connection to pads

parameter min max unit
vdd 2.40 5.50 V
vddt vdd + 1.50 vdd + 2.00 V

vddhigh 10.4 10.6 V

Table 1.2: Power supp ly par ameters during MTP programming (values for devices mar ked XE8851, 
XX88LC01-03-05 and dice delivered befor e June 2000)

Figure 1.1: XE88LCxxM connection for programming. Vmult, VssVreg pins are not available on all packages. 
Unused pins shall be left floating
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2 Programming the whole MTP arr ay using default settings

The programming process of the complete flash array using default settings runs as follows:
  1. After power-on reset, the flash interface is in a stable state. The clock of the interface does not influence its  

state. 
  2. The programmer must lock the chip in test mode and write two times 0x80 to RegEEP1,in order  to give con-

trol of the flash array to the interface (that is the MTP interface initialisation sequence in Figure 2.1).
  3. The programmer has to write 0x08 to RegEEP, then apply a wait sequence (read from RegSysTest 3), one 

ptck pulse, one long high voltage pulse, two ptck pulses, and one long high voltage pulse (this is the erase 
sequence). This can be by-passed if the chip is already erased (new chips are delivered erased).

  4. The programmer has to write 0x30 to RegSysVIre g, wait for 100 us. Then a sequence composed of two ptck 
pulses, one short high voltage pulse and three ptck pulses must be applied 16384 times (this is the blocking 
bits writing/verifying sequence).

  5. The programmer  must apply 1 ptck pulse, write 0x20 to RegSysVIreg , wait for 200 us (13 ms for the proto-
type on Starter-kit and ProStart), and apply 16384 pulses on ptck (this is the erased data verifying sequence).

  6. He must write 0x30 to RegSysVIreg  and wait for 200 us. For each address in the flash, the programmer has 
then to perform three CPU write operations to RegEEP3, apply a wait sequence (read from RegSysTest3 ), 
one ptck pulse, one short high voltage pulse and four ptck pulses. The three CPU write operations are neces-
sary to write the data into the interface registers. The 8 least significant bits are written first, then the 8 next 
bits, and last the 6 most significant bits (this is the data writing sequence).

  7. He must write 0x00 to RegSysVIreg  and wait for 100 us (13 ms for the prototype on Starter-kit and ProStart), 
and then perform a CPU read operation at RegEEP. Bit 0 of the read byte indicates if an error occurred dur-
ing the programming process (this is the global verification sequence).

  8. After the MTP programming, the programmer should power down the chip.

Figure 2.1: Default MTP programming algorithm.

Initialize MTP interface

Erase MTP (optional)

Write/verify blocking bits

Verify erased data bits

Write/verify data in MTP
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Power-on reset
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3 Modifying the settings

Writing to RegEEP1, the programmer can modify the programming process.
- Bits 2 to 0 set an internal voltage. These bits should be set to 0b000.
- Bits 4 and 3 set an internal delay of the MTP memory. These bits should be set to 0b00.
- Bit 6 and 5 set the number of trials for witing in the memory. Default value is 0b00 (1 trial).
- Bit 7 determines who drives the control lines of the interface: the state machine of the interface or the
CPU program bus.

4 Special operations

At any time during the whole programming process, the programmer can read or force the state, ad-
dress, and data registers in the state machine of the interface. The state is accessible at RegEEP, the
address register at RegEEP2, and the data register at RegEEP3. Since the address and data registers
are multi-byte registers, they can not be accessed in one CPU peripheral read/write operation. Two suc-
cessive CPU operations are necessary to access the address register. Three operations are necessary
for the data register.

5 Examples of programming sequences

5.1 Int roduction
In the following sequences, we use macro definitions and repeat loops to shorten the pattern length.

Basic ‘set’ pattern lines represents the values put on the ck_cr, testck, testin, ptck and high_voltage lines
during one period. ‘check_testout(x)’ is a comparison of testout pin with the parameter ‘x’. The result is
only correct if the testout pin is high for ‘x’ is ‘1’, and low for ‘x’ is ‘0’.

The macros used are the following:

macro cycle_cr_ck(nbcycles)  ;Toggle CoolRISC clock nbcycles times
  repeat nbcycles
    set(0 1 0 0 vdd)
    set(1 1 0 0 vdd)
  end repeat
end macro

macro cycle_ptck(nbcycles)  ;Toggle periperal test clock nbcycles times
  repeat nbcycles
    set(0 1 0 0 vdd)
    set(0 1 0 1 vdd)

Figure 5.1: Timing diagram for cr_ck and ptck clock

vdd

vss

100-200 ns

> 0.8 us
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  end repeat
end macro

macro shift_instruction(inst(21:0))  ; Repeat shift bit to input full
  for index=0 to 21                  ;   22 bits intruction
    set(1 0 inst(index) 0 vdd)
    set(1 1 inst(index) 0 vdd)
  end for
end macro shift_instruction

macro write_cr (address(7:0), data(7:0))
  cycle_cr_ck(1)
  shift_instruction(000000 not(data) not(address))
  cycle_ptck(1)
end macro

macro write_cr_normal (address(7:0), data(7:0))
  cycle_cr_ck(1)
  shift_instruction(000000 not(data) not(address))
  cycle_cr_ck(1)

parameter description min max unit
tb testin stable before rise of testck 50 ns
ta testin stable after rise of testck 50 ns

tr testck rise time 100 ns
tf testck fall time 100 ns
th testck high 50 ns

tl testck low 50 ns

Table 5.1: Te stin and testck timing constr aints

Figure 5.2: Timing diagram shift_instruction
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end macro

macro read_cr (address(7:0))
  cycle_cr_ck(1)
  shift_instruction(00010010101110 not(address))
  cycle_cr_ck(2)
  check_testout(0)
  shift_instruction(0011101000111000000001)
  cycle_cr_ck(2)
  shift_instruction(0011001010111011101110)
  cycle_cr_ck(2)
  check_testout(1)
end macro

macro lock_test                      ;Got to test mode, then lock it, then
define inst: instruction (22 bits wide)
  set(0 1 0 0 vdd)                 ;  release high voltage line,
  set(0 1 0 0 vddt)                ;  test mode is released at power down
  repeat 5
    set(0 1 0 0 vddt)
    set(1 1 0 0 vddt)
  end repeat
  inst=(000000 not(0x80) not(0x19))
  for index=0 to 21                  ;   22 bits intruction
    set(1 0 inst(index) 0 vddt)
    set(1 1 inst(index) 0 vddt)
  end for
  set(0 1 0 0 vddt)
  set(1 1 0 0 vddt)
  set(0 1 0 0 vdd)                  ;  set Vpp to Vdd
end macro

macro pulse_high_voltage (duration)    ;Put high voltage on VPP for MTP-
  set(0 1 0 0 vdd)                     ;  writing/erasing.
  set(0 1 0 0 vddhigh)
  wait(duration)
  set(0 1 0 0 vdd)
end macro

parameter description min max unit
tr  rise time 2 3 us
tf  fall time 2 3 us

Table 5.2: High volt age pulse timing constraints

Figure 5.4: Timing diagram for pulse_high_voltage, for (A) short and (B) long pulses 
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macro wait_cr
  cycle_ptck (1)
  shift_instruction(0001001010111111100110)
  cycle_ptck (1)
end macro

macro trim_vreg (bias, sign)
  write_cr_normal (0x1D, 00 bias sign 0000)
end macro

Constants N0, N1 and N2 in the pulse_high_voltage macro ensure that the time constrains for the pro-
gramming of the flash are respected.

5.2 Programming the whole array (version 1)
This programming algorithm should be used for devices marked XE8851,  f XX88LC01-03-05 and for dice delivered
devices marked before July 2000.

sequence full_programming
  lock_test ; initialize programming mode
  write_cr(RegEEP3, 00000000)
  write_cr(RegEEP3, 00000000)
  write_cr(RegEEP3, 00000000)
  write_cr(RegEEP2, 00000000)
  write_cr(RegEEP2, 00000000)
  write_cr(RegEEP1, 11100100)
  write_cr(RegEEP, 00001000)
  wait_cr
  cycle_ptck(1) ; erase memory
  pulse_high_voltage (long)
  cycle_ptck(2)
  pulse_high_voltage (long)
  trim_vreg (1,1)
  wait (100 us)
  cycle_ptck(1)
  for address = 0 to 8191 ; write blocking bits
    write_cr(RegEEP2, address_LSB)
    write_cr(RegEEP2, address_MSB)
    cr_wait
    for counter = 0 to 7
      cycle_ptck (1)
      pulse_high_voltage (short)
      cycle_ptck (5)
      pulse_high_voltage (short)
      cycle_ptck (4)
    end for
  end for

ts short pulse duration 8 10 us (micro-second)

tl long pulse duration 9 10 s (second)

parameter description min max unit

Table 5.2: High volt age pulse timing constraints
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  trim_vreg (1,0)
  wait (200 us)
  for address = 0 to 8191 ; check blocking bits
    write_cr(RegEEP2, address_LSB)
    write_cr(RegEEP2, address_MSB)
    cr_wait
    cycle_ptck (2)
  end for
  trim_vreg (1,1)
  wait (200 us)  ; 13 ms for the prototype on the Starter-kit and ProStart
  for address = 0 to 8191 ; write data in memory
    write_cr(RegEEP2, address_LSB)
    write_cr(RegEEP2, address_MSB)
    write_cr(RegEEP3, data_8_least_significant_bits)
    write_cr(RegEEP3, data_8_next_bits)
    write_cr(RegEEP3, 00 data_6_most_significant_bits)
    wait_cr 
    cycle_ptck (1)
    pulse_high_voltage (short)
    cycle_ptck (4)
  end for
  trim_vreg (0,0)
  wait (100 us)  ; 13 ms for the prototype on the Starter-kit and ProStart
  read_cr(RegEEP) ; check error bit
end sequence

5.3 MTP Registers

register name address
RegEEP h0038

RegEEP1 h0039
RegEEP2 h003A
RegEEP3 h003B

Table 5.3: MTP R egiste rs

Figure 5.5: MTP registers organization

RegEEP

RegEEP1

RegEEP2MSB

RegEEP3MSB RegEEP3Mid RegEEP3LSB

RegEEP2LSB

ad
dr

es
s 

bu
s

da
ta

 b
us

MTP memory

ad
dr

es
s

instruction
16 8

16

22

SUNSTAR微波光电 http://www.rfoe.net/ TEL:0755-83396822 FAX:0755-83376182 E-MAIL:szss20@163.com

SUNSTAR射频通信 http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss20@163.com



  Page 9 

Application Note AN8000.02

SUNSTAR微波光电 http://www.rfoe.net/ TEL:0755-83396822 FAX:0755-83376182 E-MAIL:szss20@163.com

SUNSTAR射频通信 http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss20@163.com



AN8000.02 Application Note

Page 10  

SUNSTAR微波光电 http://www.rfoe.net/ TEL:0755-83396822 FAX:0755-83376182 E-MAIL:szss20@163.com

SUNSTAR射频通信 http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss20@163.com



20000321 Page 11 

Application Note AN8000.02

Communication Protocol between CoolRide and the Prostart

The protocol between CoolRide and the Prostart is a simple one. The protocol only uses
messages “acknowledges”, which control the rate of the data, as well as the “even parity
control” on the bytes.

There are only three bytes to begin a communication. The first is 0x53H. This byte allows
for a change in the power supply on the Prostart. Then there is three different
possibilities:0x30 = 5V, 0x31 = 3V, 0x32 = 2.4V.

0X53

Ack = 0x01

CoolRide Prostart

Timeout

Timeout

Code for the power
supplyTimeout

Ack = 0x01

If it is not the right
command, return at
the beginning.

If it is not the right
command, return at
the beginning.

End of instruction =0xFF

Ack=0x01
Timeout

Timeout

SUNSTAR微波光电 http://www.rfoe.net/ TEL:0755-83396822 FAX:0755-83376182 E-MAIL:szss20@163.com

SUNSTAR射频通信 http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss20@163.com



AN8000.02 Application Note

Page 12  

The second is 0x56. This byte allow s it to program  the IC on the Prostart. The data are sent in
ASCII. (For exam ple, 0X34A 579H => 3 = 0x33 4 = 0x34 A = 0X41 5 =0x35 7 =0x37 9 = 0x39)
Six bytes represent a CoolRISC  instruction.

Tim eout 0x56

Ack = 0X01

If it is not t he right byt e,
re turn a t the beginning

Tim eout

6X 1 b yte (instruction)

Ack = 0x01

Tim eout

.

.

.

Tim eout 6X 1 byte (instruction)

Ack = 0x01

0xFF = end of instructionTimeout

Tim eout

Tim eout.
This timeout
is huge
because the
IC is erased
during this
ti m e.

Ack = 0x01

CoolRide Prostart

Ack = 0x01 Timeout
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on a R S232 connector. These prov ide t wo opt ions. First 0x3 0 = port B normal, second
0x31 = port B on RS232 connector.

0X50Timeout

Ack = 0x01
Timeout

Selecting code
Timeout

Ack = 0x01 If it is not the right
code, return at the
beginning

CoolRide Pros tart

End of instr ucti on =0xFF

Ack=0x01
Timeout

Timeout

SUNSTAR微波光电 http://www.rfoe.net/ TEL:0755-83396822 FAX:0755-83376182 E-MAIL:szss20@163.com

SUNSTAR射频通信 http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss20@163.com



SUNSTAR 商斯达实业集团是集研发、生产、工程、销售、代理经销 、技术咨询、信息服务等为

一体的高科技企业，是专业高科技电子产品生产厂家，是具有 10 多年历史的专业电子元器件供

应商，是中国最早和最大的仓储式连锁规模经营大型综合电子零部件代理分销商之一,是一家专

业代理和分銷世界各大品牌 IC 芯片和電子元器件的连锁经营綜合性国际公司，专业经营进口、

国产名厂名牌电子元件，型号、种类齐全。在香港、北京、深圳、上海、西安、成都等全国主要

电子市场设有直属分公司和产品展示展销窗口门市部专卖店及代理分销商，已在全国范围内建成

强大统一的供货和代理分销网络。 我们专业代理经销、开发生产电子元器件、集成电路、传感

器、微波光电元器件、工控机/DOC/DOM 电子盘、专用电路、单片机开发、MCU/DSP/ARM/FPGA 软

件硬件、二极管、三极管、模块等，是您可靠的一站式现货配套供应商、方案提供商、部件功能

模块开发配套商。商斯达实业公司拥有庞大的资料库，有数位毕业于著名高校——有中国电子工

业摇篮之称的西安电子科技大学（西军电）并长期从事国防尖端科技研究的高级工程师为您精挑

细选、量身订做各种高科技电子元器件，并解决各种技术问题。 

微波光电部专业代理经销高频、微波、光纤、光电元器件、组件、部件、模块、整机；电

磁兼容元器件、材料、设备；微波 CAD、EDA 软件、开发测试仿真工具；微波、光纤仪器仪表。

欢迎国外高科技微波、光纤厂商将优秀产品介绍到中国、共同开拓市场。长期大量现货专业批发

高频、微波、卫星、光纤、电视、CATV 器件: 晶振、VCO、连接器、PIN 开关、变容二极管、开

关二极管、低噪晶体管、功率电阻及电容、放大器、功率管、MMIC、混频器、耦合器、功分器、

振荡器、合成器、衰减器、滤波器、隔离器、环行器、移相器、调制解调器；光电子元器件和组

件：红外发射管、红外接收管、光电开关、光敏管、发光二极管和发光二极管组件、半导体激光

二极管和激光器组件、光电探测器和光接收组件、光发射接收模块、光纤激光器和光放大器、光

调制器、光开关、DWDM 用光发射和接收器件、用户接入系统光光收发器件与模块、光纤连接器、

光纤跳线/尾纤、光衰减器、光纤适 配器、光隔离器、光耦合器、光环行器、光复用器/转换器；

无线收发芯片和模组、蓝牙芯片和模组。  

更多产品请看本公司产品专用销售网站: 

商斯达微波光电产品网:HTTP://www.rfoe.net/

商斯达中国传感器科技信息网：http://www.sensor-ic.com/

商斯达工控安防网：http://www.pc-ps.net/

商斯达电子元器件网：http://www.sunstare.com/

商斯达消费电子产品网://www.icasic.com/

商斯达实业科技产品网://www.sunstars.cn/   射频微波光电元器件销售热线： 

    地址：深圳市福田区福华路福庆街鸿图大厦 1602 室 

    电话：0755-83396822 83397033  83398585  82884100 

    传真：0755-83376182  （0）13823648918  MSN: SUNS8888@hotmail.com

    邮编：518033   E-mail:szss20@163.com     QQ: 195847376 

    深圳赛格展销部：深圳华强北路赛格电子市场 2583 号 电话：0755-83665529   25059422 

    技术支持: 0755-83394033 13501568376 

欢迎索取免费详细资料、设计指南和光盘 ；产品凡多，未能尽录，欢迎来电查询。 
    北京分公司：北京海淀区知春路 132 号中发电子大厦 3097 号 
               TEL：010-81159046  82615020  13501189838  FAX：010-62543996   
    上海分公司：上海市北京东路 668 号上海賽格电子市场 D125 号  
               TEL：021-28311762  56703037  13701955389  FAX：021-56703037 
    西安分公司：西安高新开发区 20 所(中国电子科技集团导航技术研究所)   
           西安劳动南路 88 号电子商城二楼 D23 号   

            TEL：029-81022619  13072977981  FAX:029-88789382 
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