CODIAG

[ Xhorse Multi Prog]”
Mastering Programming

Easy to handle automotive electronic
programming techniques



Catalog

g T —— 3
Chapter I Introduction to. Memory Chip and Data . usssusmsmsssnpissimssvssisssvenssisismimmss <
1.1 Mempry Chip cesssmsmmmsmmesmsom e s s s e s g 4
1.2 DRER s s i B S e A S A A e T 28
1.3 Introduction to- deviee and ACCESBOTIEE wuswessissmuisarsmsssamsssanssasssesssvissaaaess v s iuanss 30
1.4 PC Software Installation Steps ..........cciiissimusimssismsiasssssasssssiasssessasl SN .. ... 32
1.5 Function description of page OptONS ......ccvsissssiscssessarsscssnssssssassnresssfSiEIToes s+ S08EHISE - A28 36

Chapter II Practical Operation Tutorial and Precautions for Reading and Writing Various

MemoTy Chip Data........cccassiressssanssssssssissssisssssssassssisssssssssanssassnsssassssiasssoes DI o ovsvs ST, 59
2.1 Pre-Practice Technical GUIde ......coieismsrsssnssnrisnnssonssnssssassssnssassssassscssonc SN 39
2.1.1 Connection Between Device and Computer... Ao . ... ...ccseecennresssssses 39
2.1.2 Fundamental Soldering Techniques............... S ... .. oS- UISORIIRIRNEE: ............... 40
2.1.3 Memory Chip data reading and writing principle.........cccccecuerueerueniuencuecsicnane 50

2.2 Practical operation of data reading and writing of eight-pin memory chip................ 52
2.2.1 93C66 Oct-Pin Memory Chip (SOP) ....cccciieiiiiiiciieiiei e 52
Memory Chip Data Size and Typelis........ ... 0 .......cocorcerceronreneresssnssses 64

2.2.2 93C86 Octal Memory Chip (MSOP) .....cccccvuiririireiiiniiiniiiiscsiiessesnnnesssnnenes 71
2.2.3 95128 8-Pin Memory Chip(SOP) ......cccoocvieciiiiiiiniierecriesee e srneessaesesanse e 81

2.3 Practical Operation of BMW Key Unlocking .......ceeveeveeercrieinnerinsiieeeeeeneeeeeeeeeeeenne 93
2.3.1 Unlock BWM Key F Series.........cccoociiiiiiiiiiiiiiiiiciicciecceccceee e 93
2.3.2 Unlock BWNVLKEVAERS erics M. ........ccooovoiieessssnrmansosssssssssssssossassassassanssse 99

2.4 Practical Operation of SRAM Memory Chip Data Reading and Writing................ 106
2.4.1 28F400 SI................... JB .......ccciminimnsanensnrssissnessassssassossnsssssesassassannness 110
2.4.2 20F 400 .0ttt b 116

2.5 Practical Operation of IMMO Module Memory Chip Data Read-Write and Write-
Dump ... S I T ... T . iourmnmonaanessnismsssnntasorsassnsanessnssessasssstoenessssnnasassaserases 123
280 andRoveliBIBA. (MCISI2XEQ3B4) ..icoveirrsnssssssssassissssssussnsssnsssassasssassnssns 123
R Andi BCUSEESIDTORIABRTBGBA) i ms vt 149
27t BT ( D7TOR33B2/A635) cuunssunssasinssnimsssnsasesinssissassiinsssniins 180
2.5:4 Porectit BOCM (MC9B12XEBG3IBAVAG) sscssnmminsmsimmmsassssesssiniisi 198
235 BWHM BEWER LB i aas s i s s s s A 240
2.5.6 BWM CAS3H COLASY ) snmmssvsmnsansionssasisos s (ot ssiiims i asams s 255
25 TBWM CASA CTLASY )  semmsnsseosssim o o e s s s s 282
258 BN OASHE CAMMEHD) v s 300



2.6 Practical Operation of Reading and Writing Instrument Module Memory Chip Data

........................................................................................................................................ 339
26,1 MOB-LOCK D TOEIS3 S sussmmsssosmmsnmmnmnsmssensss s s ssassssssasis 339
2.6.2 MQB-LOCK(D70F3525) c.eeoeeueetaireeeeeceeeeeesseeestesesscnseseeae s eescese e ensnesnsses 351

2.7 ECU) Data Reading&Writing and Cloning Practice ......cussaesssusomsssmsnsasonsvueron 361
Bdi] MBDT v cimserimramarmimingonio pns i s s i 361
272 MEDTT.8.10 ettt e 381
PRI 1 DL PSR . 400

2.8 Practical Operation of Data Reading and Writing of New Energy Lithium Battery

MOGUIE ....cccerrrenesreessesnssnsassassaesersesansensassassessnsansansssasassassessassesesassasersss TN e onesss olNNEND 432

2.9 RENESAS Memory Chip Data Read&Write and Clone Practice-RSF113TLL

(measurement Method Without Physical Wiring Diagram) .........ccccceeeeeecencecceencenenene. 445

2.10 Usage and Verification Explanation of GODIAG DATA Browser.......cceccceueeue... 470

2.11 Data Modification Cases....ssssussmmssssmmassisssoscs MR -« L . ....coocoss0sssvssses 490
Case 1: Manual Synchronization Method for Replacing Toyota ECU................... 490
Case 2: Ford Manual Writing Dump.......... S ... SR ..........cccconnanee 498

Chapter III Function Explanation of Multi-PROG Options ......c...ccceieeermreeeereeececeeceanes 513

3.1 Data Comparison Function......... e, S e 513
Data Comparison Function: Take the Method of Repairing BMW CAS3 + OBD Dead
Caras an Example............ 008 G .........nnmisisssaisseas 513

3.2 Bosch Number Search Functioni.. ... S .. ........cccoimssnnssssnsssassasssasassans 533

3.3 The ECU IMMO OFF FUDNCHON ....ccoceiieeceeiiiiciieiecietiescssessese e sescasssanesasnsnnenes 538

3.4 File Conversion BEEESON.... .. ......c.quccrussssesusasssmmnsvssvsssseassssossssisvesssossvsse 555

3.5 Data CalculatoERNCLION .......... S .. .corcesessnsssssnssnsssssnssssessansassasssesssnnsasmnssssssnensess 567

3.6 Tipdate OnbnoRENCHION. ... . M. ...c.ovmsssmmnmm o s 579

D1l ORI .. W R 586



Preface

In the work of automotive key matching, automotive module maintenance and automotive
instrument cluster repair, reading and writing memory chip data is a core skill that must be mastered.

When matching car keys, many models need to read the memory chip data first to calculate the
IMMO password, CS code, ISN code, etc, in order to match the keys smoothly and make the keys work
normally. Many models can not match the key through OBD, or this car supports OBD matching, but
because the vehicle has a fault, OBD matching fails, it needs to write dump file, the preparation of writing
dump file is to read and write memory chip data.

What is writing dump file? It is necessary to remove the module with IMMO data (due to different
models, the IMMO data is loaded in different places, some IMMO data is in the IMMO box, such as
some old Opel, Mitsubishi, etc; some IMMO data is in the instrument cluster, such as old Jaguar,
Volkswagen, etc; Some IMMO data are in the Body Control module(BCM), such as Fiat, Ferrari, etc,
then read out the IMMO data, load it into the device with write-dump function, and then put in a
corresponding key chip according to the device prompt, the device will automatically convert and match
the data with the key chip according to the operation, and then the machine will show new data. (Some
do not show new data, after installation, the vehicle can start directly), this data contains the information
of the key chip, and then write the data into the memory chip, after installation, the key chip can start the
car directly, without the step of matching the key on the car.

In the maintenance of the vehicle module, for cxample, if the hardware of the BCM module or the
ECU module on the vehicle is damaged, the data can be cloned: the data of the BCM module or the ECU
module of the original vehicle is read out and stored, and then written into the replaced BCM module or
the ECU module, and the replaced module can also be a second-hand module. As long as the hardware
is good, it can be used directly afler the data is written and installed. Avoid the problem that some modules
can not be matched because they are second-hand parts, save the high cost of online programming and
replacement of new modules, shorten the maintenance time and reduce the maintenance cost.

As car manufacturing becomes more intelligent, many failures are caused by data loss or confusion.
It can be solved by reading, writing and repairing the memory chip data through the programmer. For
example, the damage of the FRM module data of BMW will cause the failure of window lifting and
lighting. For example, the loss of the steering angle module data of Toyota will cause the failure of the
instrument cluster. For example, the loss of the tailgate module data of Bentley will cause the failure of
opening the trunk. For example, the loss of SAM module data of Mercedes-Benz 204 or 207 will cause
the wiper not to work and so on. Most of these faults can be solved by writing a good data through the
programmer.

This book focuses on Multi-PROG, explaining in details of the reading and writing practice of
various memory chips, the soldering techniques of memory chips, and sharing with you the cases of
writing dump file and data calculation. Combined with the problems and common tips needing attention
I have encountered in many years of actual combat, it helps our friends in the industry to understand the

techniques of memory chip data reading and writing more deeply and comprehensively.



Chapter I Introduction to Memory Chip and Data

1.1 Memory Chip

Before we formally introduce memory chip, let's help you understand its role in an easy-
understanding way:

Memory chip is like a human brain. Knowledge, memory and thinking in the brain, just like the data
in the memory chip, can give instructions to the brain to control the body to complete walking, running,
writing and other actions. Similarly, the memory chip is the "brain" of the electronic device, the stored
data is like the knowledge in the brain, and the data allocation memory control module performs various

functions.

a. Memory Chip Definition:

Memory chip is the core component used to store programs, data and information in electronic
devices, usually made of semiconductor materials, which can realize temporary or long-term storage of
data, and bear the important function of storing instructions, original data and processing results.

There are many memory chip brands and packages on the market (package refers to the appearance
of the memory chip). Common brands include Freescale, Infineon, Motorola, Renesas, Microchip,
STMicroelectronics, etc These memory chips are widely used in the field of automotive electronics. The

following are various memory chips:

b. Package of the Memory Chip (* Package Is the Appearance):

QFP package: QFP quad flat package with pin, small pin spacing, high integration.

QFP package

SOP 8 Package: Small outline package with leads on both sides for surface mount.

SOP package



DIP package: Pins out on both sides for PCB through hole mounting.

MSOP package: Small outline package with leads out on both sides for

smaller, more pin-dense surface mount.

MSOP package

BGA package: ball solder joint at the bottom, high pin density and good

heat dissipation.

BGA package

You've seen memory chips in a variety of packages, and one of the things that these memory chips
have in common is that they all have a first pin and a pin order. Learning to recognize the 1st pin and pin

order of each memory chip is critical in two ways:

1. All memory chips have a fixed 1st pin and its pin order, and each pin is defined differently.
Multi-PROG reads all kinds of memory chip data, all of which need to be connected to fixed pins. Some
modules will give the physical wiring diagram in Multi-PROG, and we can solder the wiring according
to the physical diagram. Some modules will give the memory chip pin diagram without the physical
wiring diagram, so we need to use a multimeter to measure the wiring according to the pin diagram.
Therefore, if the first pin and its order cannot be distinguished, and the correct pin cannot be found for

wiring without a physical wiring diagram, the data reading operation cannot be completed.

2. In practical work, sometimes it is necessary to replace the MCU. For example, with the BMW
CAS3 model, it is often impossible to start the car. Read the fault code with the diagnostic devices, and
the device will display the internal fault of CAS. At this time, you can read the MCU data in CAS, replace
it with a new MCU, and then write the data into the new MCU to solve the fault.

For example, in Jaguar Land Rover after 2018, the key matching needs to replace the RFA module,



which costs a lot. We replace the MCU and write in new data, which is equivalent to replacing the RFA
module, and then match the key. The MCU has a definite fixed installation direction on the circuit board.
If the position of the first pin cannot be accurately identified, the memory chip still cannot work normally
due to the wrong direction after replacement, and even the memory chip may be burned, which increases
the rework cost and maintenance difficulty.

Therefore. mastering the first pin and pin’s order is the basis before using the programmer to read

data, so it is necessary to pay attention to and master it.

¢. Judgment Method of Memory Chip Pin 1 (* Roughly Divided Into 2 Methods):

(1) Judge by Dot:

The first pin of most memory chips will have a small printed dot, or a small round pit, or other
special identification. If there are multiple dots on the memory chip, the dot corresponding to the first
pin is either larger or smaller than other dots, and there is a clear difference. After the first pin is found,
the other pins are sorted in a counterclockwise direction. Let's show a few memory chip examples to

distinguish between pin 1 and its pin order.

Example of Judging the First Pin by judging the dot:
Example 1:

In a DIP package, the memory chip is an eight-pin memory chip of model 25AA256 (Figure 1).
The first pin position can be distinguished by the dot. In the figure, there is an obvious round pit on the
surface of the memory chip. The pin on the most lef side, in the row below the round pit, is the first pin.
The red pin marked is the first pin of the memory chip. It can be seen from the pin diagram of
25AA256 (Figure 2) that pin 1 increases counterclockwise in turn, which is pin 2, pin 3, pin 4, pin 5,
pin 6, pin 7 and pin 8.

Figure 1 25AA256 Memory chip Physical Diagram Figure 2 25AA256 Memory chip Pin Diagram



Example 2:

DIP package. The memory chip is an cight-pin memory chip of model 24C08 produced by
ATMEL manufacturer (Figure 3). The first pin position can be distinguished by the dot judgment
method. In the figure, there is an obvious round pit on the surface of the memory chip. The first pin on
the leftmost side of the row below the round pit, and the red pin marked is the first pin of the memory
chip. It can be seen from the pin diagram of 24C08 (Figure 4) that pin 1 increases counterclockwise in

turn, which is pin 2, pin 3, pin 4, pin 5, pin 6, pin 7 and pin 8.

™

J

Figure 1 Physical diagram of 24C08 memory chip Figure 2 Pin diagram of 24C08 memory chip
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Example 3:

SOP package. The memory chip is a Macronix model 25112873 eight-pin memory chip (Figure
5). The first pin position can be distinguished by the dot judgment method. In the figure, there is an
obvious round pit on the surface of the memory chip. The first pin on the lefimost side of the row
below the round pit, and the red pin pointed by the red arrow is the first pin of the memory chip. It can
be seen from the pin diagram of 25112873 (Figure 6) that pin 1 increases counterclockwise in turn,
and there are pins 2, 3,4, 5, 6, 7 and 8 in turn.

Figure 5 MX25L12873 Memory Chip Physical Diagram Figure 6 MX25L12873 Memory Chip Pin Diagram



Example 4:

SOP package. The memory chip is an eight-pin memory chip, Model 93C46, produced by
ATMEL (Figure 7). The first pin position can be distinguished by the dot judgment method. In the
figure, there is an obvious round pit on the surface of the memory chip. The first pin on the leftmost
side of the row below the round pit, and the red pin pointed by the red arrow is the first pin of the
memory chip. It can be seen from the pin diagram of 93C46 (Figure 8) that pin 1 increascs

counterclockwise in turn, which is pin 2, pin 3, pin 4, pin 5, pin 6, pin 7 and pin 8.

AT\\/EB'Z% 8765

93CAG

SU2T A

O1 234
]

Figure 7 Physical diagram of 93C46 memory chip Figure 8 Pin diagram of 93C46 memory chip




Example 5:

The memory chip is the MCU memory chip of the ST SPC560B60L3 (Figure 9). The first pin
position can be distinguished by the dot judgment method. In the figure, there is an obvious round pit
on the surface of the memory chip. The first pin on the leftmost side of the row below the round pit,
and the red pin pointed by the red arrow is the first pin of the memory chip. It can be seen from the pin
diagram of SPC560B60L3 (Figure 10) that the number of pins 1 increases counterclockwise from 2, 3,
4,5, 6to 100.

=
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Figure 9 Physical drawing of ST SPC560B60L3MCU
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Example 6:

This memory chip is the MCU memory chip of model MC9S12XS128 (Figure 11). The first pin
position can be distinguished by the dot judgment method. In the figure, there is an obvious round pit on
the surface of the memory chip. The first pin on the leftmost side of the row below the round pit, and the
red pin pointed by the red arrow is the first pin of the memory chip. It can be seen from the pinout diagram
of MC9S12XS128 (Figure 12) that pin 1 increases counterclockwise in turn from pin 2, pin 3, pin 4, pin
5, pin 6 to pin 80. |
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Figure 11 Physical drawing of MC9S12XS128MCU
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Example 7:

The memory chip is PIC18F6620 MCU memory chip from MICROCHIP (Figure 13). The first
pin position can be distinguished by the dot judgment method. In the figure, there is an obvious round
pit on the surface of the memory chip. The first pin on the leftmost side of the row below the round pit,
and the red pin pointed by the red arrow is the first pin of the memory chip. It can be seen from the pin
diagram of PIC18F6620 (Figure 14) that pin 1 increases counterclockwise in turn from pin 2, pin 3,

pin 4, pin 5, pin 6 to pin 64.

Figure 13 Picture of MICROCHIP PIC18F6620
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(2) Conventional judgment method:

Some memory chips do not have dots or obvious special marks, so it is necessary to use the
conventional resolution method:
That is, the memory chip is in the positive direction, and the positive direction is to see the font in

the normal direction on the memory chip, as shown in Figure 1. In the positive direction, the leftmost

side of the lower row is the first pin.

Example 1 of Judging the First Pin by the Conventional Judgment Method:

The SOP packaged memory chip placed in the positive direction is the eight-pin memory chip of
the 95080 (Figure 1). The memory chip is not marked with obvious dots or pits. In the positive
direction, the leftmost pin of the lower row is the first pin, and the red pin is the first pin. As you can
sec from the pin diagram of the 95080 (Figure 2). Pin 1 increases counterclockwise, followed by Pin 2,
Pin 3, Pin 4, Pin 5, Pin 6, Pin7 and Pin 8.

= - = =

8
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2

Figure 1 Physical drawing of 95080 (SOP package) Figure 2 95080 pin diagram
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Pin 1 Identification Example 2:

SOP package, the memory chip is a model 24 C02 positive-direction eight-pin memory chip
(Figure 3). In the positive direction, the leftmost pin below is pin 1, and the red pin is pin 1. It can be
seen from the pinout diagram of 24C02 (Figure 4) that pin 1 increases counterclockwise in turn, which
is pin 2, pin 3, pin 4, pin 5, pin 6, pin 7 and pin 8.

= = 5= =

L1 1 1
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1234

Figure 3 Physical view of 24C02 (SOP package) Figure 4 Pin diagram of 24C02
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