USB Multi-Programmer

IC Programmer, Logic Analyzer, Oscilloscope,
UART Analysis, Voltmeter, Signal Generator,
PWM Generator, Logic Testing
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USB Multi-Programmer is a development tool of eight functional modules,
programmer, logic test, voltmeter, signal generator, PWM generators, logic analyzers,
oscilloscopes; and UART analysis. Besides the power it requires is supplied by USB
port; therefore, no extra power is needed.

There is a polymer resettable fuse circuit on USB Multi-Programmer to protect
a computer USB port. The product needs assembled and welded by yourself.

Features Summary :

1. IC Programmer:
AT89S51, AT89S52.
ATmega8(L), ATmegal6(L), ATmega32(L), ATmega64(L) .
ATmega88, ATmegal68.
24C01, 24C02, 24C04, 24C08, 24C16, 24C32, 24C64, 24C128, 24C256,
24C512.

2. Logic Test:
Eight Channels, measure Logic-0/Logic-1.

3. Voltmeter:
The voltage Range is 0V~16V.

4. Signal Generator:
The output frequency is between 1Hz and 100KHz, the square-wave signal
output.

5. PWM Generator:
The output frequency is 2.9 KHz, Duty Range[1:255].

6. Logic Analyzer:
We have eight sampling channels of sampling depth 384 bits. It includes two
trigger modes, “Internal Clock (Trigger ON or Trigger OFF)” and” External
Clock (Clock H-> L or Clock L-> H)”. In Internal Clock Mode, the sample
rate i1s 150 KHz, 100 KHz, 60 KHz, 50 KHz, 20 KHz, 10 KHz, 5 KHz and 3
KHz. In External Clock Mode, the maximum External Input Clock is 150
KHz..

7. Oscilloscope:
It has only one channel of depth 384 bytes. The maximum sample rate is 150
KHz, and the measure voltage range is between OV and 16V. The horizontal
axis (time) range is 0.1 mS, 0.2 mS, 0.4 mS, 1 mS, 10 mS, 50 mS, 0.5 S and
2 S, and the vertical axis (voltage) range is between 1 V and 2 V.

8. UART Analysis:
The transmission rate is 4800 bps, 9600 bps and 115200 bps, the data format is 1
Start bit, 8 Data bits and 1 Stop bit, and TX/RX Buffer is 16 bytes.



USB Multi-Programmer Pin Definition:

ISP Programmer

Signal Generator

Pish Generator \

, Logic Anakyzer
¥ Logic Testing

ISP Programmer
AT89S/AVR 24CXX
1.VCC VCC
2.RST -
3.SCK SCK

4. MOSI SDA

5. MISO --

6. GND GND

SNG: Signal Generator / PWM Generator
OSC: Oscilloscope

VIN: Voltmeter

LAO~7: Logic Analyzer



Installation drivers :

Plug USB Multi-Programmer into USB port; if your OS is Windows, it will be
detected automatically. You will see a pop-out window as the picture shown below.

Click on “Install from a list or specific location”.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for

CDC RS-232 Emulation Demo

\) If your hardware came with an installation CD
22 or floppy disk, insert it now.

‘wihat do you want the wizard to do?

(O Install the: software automatically (Recommended]

(%] Install from a list or specific location [Advanced

Click Mext to continue.

Set the installation path to CD: root\inf

Found New Hardware Wizand

Please choose your search and installation options.

(2) Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed

Search removable media (floppy. CD-AOM...]

Erowse

(O Don't search. | will choose the diver to install

Choose this option to select the dewice diver from a list. Windows does not guarantee that
the driver you chaose will be the best match far pour hardware.

< Back ” Mest > ][ Cancel

A security alert would come out; just click on “Continue Anyway”

Please w Hardware Installation

[} The software pou are instaling for this hardware:
LY

Communications Part

has not passed Windows Logo testing ta verify its compatibility

with Windows XP. [Tell me why this testing is impartant.]

Continuing pour i on of this may impair
or destabilize the commect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

@r’;nuekmyway’p[ STOP Installation ]




The window will appear after the hardware installed done.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for

(3 Communicatiors Port

Click Finish to close the wizard

In Device Manager, you will see it. Please refer to following figure.

Device Manager E@@

Fle Action Yiew Help
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_‘3 Computer
g Disk drives
ik DVDYCD-ROM drives
=) Floppy disk controllers
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+- B8 Network adapters
+ @ Other devices
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n__\; Communications Port (COM2)
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A Printer Port (LPT1)
+ @ Processors
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Installation USB Multi-Programmer application program:

Click on the setup.exe file in the CD.
please refer to following figure.

& Programmer Setup

File Edit ‘View Favorites Tools Help a.

eBack > \‘_} 117 pSearch Il-_ Falders v

Address [ FyPragrammer Sstup

R E

: ~ Bz setup.dl E comdigz oex
File and Folder Tasks & 15.0.0,458 ﬁ fictived Contral
FLEXnet () InstalShield (R) 5. 138 KB
=i Rensme this file
[ Mave this file datal :Et:}:.rdr
SIDKE L
[ Copy this fils 12KB
€8 Fublish this File to the
ek
g 3 dataz ISP Pragrammer
(5 E-mail this file 1 KB cc
¥ Delete this e
155etup.di layout
15.0,0.495 BIM File
Other Places Instalishield (R} Setup Engine
e KINGSTOM (Fi) o mscomct].ocx MSCOMM3IZ 0K
ﬁ Active Control ﬁ ActiveX Control
() My Dacuments 1,042 K8 102 KE
[ Shared Doruments
% o msFlxard,oox
?_! [ Comoiten ‘5 ActiveX Control
&3 My Metwork Places 239KB
=, setup setup
o = Configuration Settings I5WT. CompiledScriptFile
Details = KB 226 KB

setup
Application

Date Modified: Today,
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USB Multi-Programmer application:

Plug the USB Multi-Programmer into USB Port, and open USB
Multi-Programmer application.
If the connection is successful, you will see a pop-out window as the picture

shown below.

P2 Progrommer & Logic Analyzer & Signal/PWM Generalor & Volimeter & Oscilloscope & DART

IC Progrommer | Logi: Anslyeer | Signsl(P Wi olimetesfLogic Testing | Oscillosope | WART |
A TBIS v ATBE351 -
Ao Tirite: r~ Lockbits % Run Buffer

Clear

Programmer Message:

PROGRAM 4036 Byl
USE Mult-Pro grammer Comeet OK 11
- Rk Version
IC Programmer: & TRSS/AVRAMC
Sienal Generator: 0 Hy - 100K He
PWM Generator: 2.9K He: Renge[1-255]
Logic Analyzer
Tnternal: 3K Hz ~ 150K HafSample Rate)
r Extermal -~ 150K He(lnput Clock)
Voltneter: 07 ~ 167
Logie Testing: & Channsls
Oseilloscope: 30 He ~ 150K Ha (Sample Rate)
Process UART Analyzer. 4800/9600/1 15200 bps
—
Progromming Speed
——
High Low

End: End USB Multi-Programmer applications.
About: Definitions of pins of USB Multi-Programmer. Please refer to following

figure.

B BEE|
o

IC Programmer \Lngm Analyzer | Signal WMWY altmetrLogic Testng | Ossillossope | UART |

ATEOR - AT3AE5L -

=, Pin Define
At @ Bufer

ISP Function 654321
PROGRAM 4096 Byt ATS9S/AVR  24Cxxx ISP -
1VGC 1CGC
> e 2RET i
— 360K 360K 1 GND
4MOSI 4:5DA v
SISO 5 Pyt
6:6ND B:6MD S
-
B SNG: SignalPWi Generalor
0SC: Oscilloscope GND |
| |vmevormeter RX
LAD-T: Logic Analyzer Bk
B . WGC
mgramming Speed.
o use




Descriptions of eight functional modules of the USB Multi-Programmer

A. Programmer :

Select programming IC types (AT89S, AVR and 24C) and the programming
device models, and you can click on the following functional buttons as the
picture shown below, such as File, Write, Lock bits, Run, Buffer, Clear, and
the speed of programming speed can be set based on the implementation of
microprocessor speed. Clear is used to empty Programming Message windows.

In this multi-programmer application, it includes three programming IC
types, AT89S, AVR and 24C.

In addition, there are 7 functional buttons in this application; their functions
are described below:

File: open program file or open EEPROM file.

Write: programming Program Memory or EEPROM Memory.
Lock bits: programming lock bits.

Run: run microprocessor.

Buffer: display Program Memory or EEPROM Memory content.
Programming Speed: set the speed of programming.

Clear: empty programming message window.

For AVR series, you can either program ‘“Program Memory” or “EEPRON
Memory”, and it also includes two File buttons, one for “Open Program File”
and another for “Open EEPROM File”

Auto: It records the last status, and helps you to initialize your program quick. It
includes followings steps: Please refer to following figure.

> First, it accesses the last Program Memory File, programs Programming
Memory and checks the programming status.

> Second, it accesses the last EEPRON File, programs EEPROM Memory
and checks the programming status.

> Third, it programs Lock bits, and check the lock bits status.

»  Last, run microprocessor.



USB Multi-Programmer messages:

B Pegrmanet | Log: Aaadvors | SugnedlF MM cltmeeiLope
W =] [Mfmpd =]

First

=
YR R 0K 11

ATmega3d?2 programming message

USB Multi-Programmer Lock bits window:

PZ | Programmer & Logic Analyzer & Signal/P WM Generator & Folimeter & Oscilloscope & UART | X

About End

1C Progremmer ILugw Analyzer | Signal(PWMMVoltmeterLogic Testing | Oseilloscope | TART |

[aTems | [aTemsl =1
Ao Tiie I anklmsl  _FRm Buffer
Progammer Message: Clear

FROGRAM 4096 Bytes

PROMGREAM . DAPIC1S_ProgrammerTES TIB0514T2 hex

Fils Sica' 92 Bytes
2 il 41895 Paogramming Enable | ATBOS51/52 lock bit
Erase OF 11

47895 Programing O 11
QK 11 -
N A L ® lock bit 1
v _F Writs Lock bit 1. OKII!
17895 Run OK 111 " lock bit 2

[ lock bit 3

Programming Speed

—_—
High Low

AT89S51 Lock bits window



P Programmer & Logic Analyzer & Signal/P WM Generator & Voltmeter &

About | End

IC Progrenmer | Lagic Analvzer | Signel(f WM)/VoltmeterLogic Testing | Oseilloscope | TART |

High

AYR Configoration & Security bit

|¥ BootLockl2 v BootLockll [~ BootLock0? | BootlockD! [ Lock2 [ Lockl
¥ MI03C [T WDTON

| OCDEN | JTAGEN [ CEOPT | EESAVE |v BOOISZI [v BOOISZD [ BOOTRST

|~ BODLEVEL [ BODEN [ SUT1 | SUI0 | CKSEL? [ CKSELZ [ CESEL1[ CKSELD

(*#) Refer To Device Databook, Flease
Checked: 0 UnChecked: 1

Device: ATmega 32

Frogramming Speed

ERREERAREK Fgs Low ity FREERRERREEE
S0 T0=Ture,

AV Run OK 111

ATmega Lock bits Window.

USB Multi-Programmer buffer:

PZ Programmer & Logic Avalyzer & Signal/P WM Generalor & Voltmeler & Oscilloscope & UART

Ahout

l]W23458783ABEDEFOI?S4EETBSAEDDEFﬂ

£l

oK & PogmnMemoy  © EEPROM Memory
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B. Signal Generator, PWM Generator, Voltmeter, Logic Testing:

Signal / PWM generator can completely setup by using mouse. The signal
generator output frequency is between 1 Hz and 100 KHz, and the PWM output
frequency is 2.9 KHz, Duty Range [1:255]. The voltmeter range is OV ~ 16V.

I8 Programmer & Logic Analyzer & SignalPHH Generator & Yolimeter & Oscilloscope & UART [ |51/[B%]
About End.

IC Progrermmner | Logic Analyzer  Signal(PWM)¥oltneterLogic Testing | Oseilloscope | UART |

" Signal Generator | PWM i O Signal / PWM

o (Frequency=2.9KHz) | Output OFF
—Hz H d
! Duty:095/255 fomnennsens oo

]
100K Bz

10K

I

Logic Testing: Red(High) Blue(Low)
Voltmeter(0V™~16V)
bit? hit6  hits hitd hit3 hit2 bitl  bit0

00000000 D

P2 Programmer & Logic Analyzer & SignaliP WM Generator & Volmeter & Oscilloscope & UART [0
About End

IC Frogramme | Logic nalyzer  SignalPWM)/VoltmetrLogic Testing | Osilloscape | TART |

* Signal Generator CPWM © Signal / PWM

90 [ : (Frequency=2.9KHz) Output OFF
Duty: — Lty
i . : ) |
JLIE 4 10K 100K He

i1 128 55

Logic Testing: Red(High) Blue(Low)
Voltmeter(0V™16V)
bit7 hité hits hitd hit3 btz hitl kit

V_1: 480V
00000000 =
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C. Logic Analyzer:

We have eight sampling channels of sampling depth 384 bits. It includes
two trigger modes, “Internal Clock (Trigger ON or Trigger OFF)” and”
External Clock (Clock H-> L or Clock L-> H)”. In Internal Clock Mode, the
sample rate is 150 KHz, 100 KHz, 60 KHz, 50 KHz, 20 KHz, 10 KHz, 5 KHz
and 3 KHz. In External Clock Mode, the maximum External Input Clock is 150
KHz.

Internal Clock :
Trigger ON: Set the CH7 ~ CHO trigger status as 10101010.

J2 Progremmer 2 Logic Analyzer & Signal/P WM Gensrator & Yolmmeter & Oscilloscope £ UART  [2][51][56)

Abont End

IC Pogrammer  Logic Anabyzer | Signsl(FWM)WoltmeterLogi Testing | Oseillossope | WART |

Gaxl ol O stop . SenpleRate [0 2]

Internal Clock. Extermal Clock (CHI )
 Trigger ON  Clock HosL

¢ TrgeerOF " Clock L-+H AEH

[CAD 0 :
— 1] AL
- L0 L LT L L] .

o
e [
[ \ \
[cas 1 ) =
[
[CH7 1

Sep 16 3 48 64

R EA Ah A4 BE 55 Bh 24 AAH

JZ Programmer & Logic Analyzer & SignalP WH Generntox & Voltmeter & Oscilloscope & UART  [C][5[X]

Abowt End

IC Programmer  Logic Analyzer IS@A]CPWM)/VulmMiLDg;c Testing | Oscilloscope | TART |

e e sop | [F] @ Semple Rate  [T50KEz  ~ ]

Internsl Clock  Esternal Clock (CHO)
" Trigzer ON (" Clock H-L

@ TdgeerOF  C Clack LoH 61
[CHD Tl
ICH1
o i [1]]
[CH3 L.
[CHa
I 1 [

[CHS | ek
|CHE 1
[CHT |

E= 16 37 48 64

F 95 55 55 2A AA AB 56 66H
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External Clock :
Clock H-> L or Clock L-> H: The External Clock input CHO pin.

P2 |Programmer & Logic Analyzer & Signal/P M Generator & Yoltmeter & Oscilloscope & TART

About End

IC Programmer  Logic Anslyzer \s@.al(PWMwulmmmng;c Testing | Oscilloscope | DART |

- - - Stop . Sample Rate
Intmal Clock  Extemal Clock (CHO)
" Trigees ON @ Clack H-sL
© TrgeerOF  © Clack L»H fram
(Clock H-=L ¢ H H
i LLALLLLELLUE LU L L L L ELLLL LI L LLLL L, =
ICHL
| N AV NSO NSO NN IS
ICHS
]
ICHE —
.......
7 ; i ; ; ; -
32 48 64
f- 0000 00 00 00 00 00 00H

JR Programmer & Logic Analyzer & Signal/P WM Generator & Yoltmeter & Oscilloscope & TART

About End

IC Progreummer Logic Anslyzer | SignalPAM)¥oltmeterLogic Testing | Oseilloseape | UART |
& r o iy
Internal Clock External Clock (CHO )

€ TrgeerON ¢ Clock HosL
{ TiigeerOF & Clock LsH A6H

. Sample Rate

s

II\\II\EI\\\\\\i\\\\\\\ [T HIHHEIIHIH VT -

Clock L->H

CHz ; : ; N Ny

F 0000000000 00 00 00H
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D. Oscilloscope:

It has only one channel of depth 384 bytes. The maximum sample rate is 150 KHz,
and the measure voltage range is between OV and 16V. The horizontal axis (time)
range is 0.1 mS, 0.2 mS, 0.4 mS, 1 mS, 10 mS, 50 mS, 0.5 S and 2 S, and the vertical
axis (voltage) range is between 1 V and 2 V.

It can roughly calculate the signal's frequency, maximum voltage value, minimum
voltage value and the average voltage value, as shown below.

2 Programmer & Logic Analyzer & Signal/P WM Genersior & Voltmeter & Oscilloszope & UART [ |51 |[BX]

About End

1C Programmer | Logic Analyzer | Signal® WM)/Volimeter/Logic Testing  Oscillossope } UART |

Sop ra | @
Horizantal(Time) [00ms  ~]
Vetticalivoltage) =

FREG: 9.3 KHz

NAEA N IN PR o ey
ARARRER AR AT
ERIRIRERIRTRIT

FE Programmer & Logic Anslyzer & Signal/PW Generator & Yoltmetes & Oscilloscope & UART [0 ](5[X]

About End

IC Programmer | Logic Analyzer | SignalPWM)/¥olmeterLogic Testing ~ Oswillossops ]mgr |

Stop rn | @
Horizontal(Time) [@E8 =

WVeticalivotogs) [T7 +]

FREQ: 10 Hz

MK 368 Y

\ BIN D16

AVG 184 Y
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P2 Programmer & Logic Anclyzer & Signal/PWM Generator & Yoltmeter & Ossillossope & UART [ || C1/[EK]
Khout Ead

IC Programmer | Logic Analyzer | Signal@® WMV oltusteriLogic Testing  Oseillossape | UART |

Stop | @
Horizontal(Time) =

Verical(Valtage) [3¥ -]

FREQ: 5.1 KHz

MAN: 344

MIN: O W

AVG 168 W

W ainaiNakie
AL

P2 Progzemmer & Logic Analyzer & SigaalPHM Generator & Yoltmeter & Ossilloscope & UART [ |01 [[5%]
About End

IC Programmer | Logic Anslyzer | Signel M)V oltmeterLogic Testing  Oseilloscope | UART |

2] @
Horizontal(Time)  [0mS  ~]

“erical(Voltage) [TV =

FREQ: 25 Hz

MAX: 336 Y

|
-
N
|
|
)
)
)
|

MIN:D Y

|
([ AV 188 W

E. UART Analysis:

The transmission rate is 4800 bps, 9600 bps and 115200 bps, the data format is
1 Start bit, 8 Data bits and 1 Stop bit, and TX/RX Buffer is 16 bytes.

Just enter the TX transmitted HEX Code, and it will be converted into ASCII
Code automatically. By the way, the HEX Code or ASCII Code will be shown in
the RX function when it receives the data.

P2 Programmer & Logic Analyzer & Signal/PWH Generator & Yoltmeter & Osvilloscope & UART [ |[51/[5X]

About End
IC Programmer | Logic Anslyzer | SignalfP WH)/VoltmsterLogic Testing | Oscilloscope UART ]
UART TX/RX Data Format : 1 Startbit + 8 Data bits + 1 Stop bit
Idle | Start | D0 | D1 | D2 | D3 | D4 | D5 | D6 | D7 | Stop | Idle
HEx  ASCI
x| 0|30 0 TR HEX [4SCI
TX : Input Hex Code B B 1 1 3
T B o) 5 BE— B — i1 UART Speed:
Bz B —5 3 5| eso0bpe
4 |34 4 3
5 [35 3 ; ;; ; + 9600 bps
Glae B —5 3w 5| ¢ 15200bpe
o T I 7
Ble B 8| = 8
g B 9 = 9
0 e A m aa
Nile B 1 428
12 43 c 13| 43C
13 144 D 13| 44D
14 (45 E 14| 45E
15 |45 F 15  4aF
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USB Multi-Programmer Circuit:
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42.00mm

2,50mm
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USB multi-programmer PCB:
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USB multi-programmer outline:

090000

OePH A0O6E

09 @
L)

<@
L2
(2
®

1
:
T

%

=

o -
.
[ 3]

e -

55

o

LEDY

17



USB multi-programmer the parts list:

Name Spec. Note Entity picture
1 CAP3, 100uF Capacity +
CAP1 (Attention polarity) ::-
2 CAP2, 10uF Capacity __’;_’::_—_-
CAP4 (Attention polarity) -
3 C3,C1 0.1uF Capacity
&
4 Cc2,C4 20P Capacity D
C5,C6 20P None
D1,D2 |1N4148 Diode E - +
(Attention polarity)
7 FUSE1 0.5A Polymer Resettable
Fuse
8 CN1 HEADER 8 Pin Herder 8 Pin
9 CN2 HEADER 4 Pin Header 4 Pin ” .. l . ” .. Il .. I , || ,, | . l . I . I . I . l . l .
10 CN3 HEADER 5 None
11 CN4 HEADER 6 Pin Herder 6 Pin ”I” '”””l“l
12 CNb5 HEADER 4 None
13 LED1 LED DIP LED 3mm +
(Attention polarity) t—-—___—_-
14 Ll 220uH DIP inductance
= —Am —
15 RN1 4.7K ohm DIP 5P4R resistance 1
(Attention Pin 1)
16 USB1 USB Mini USB Connector
!;m
17 Ul PIC18F24J50 |USB Controller

18




18 R1,R5, |10K ohm 1/8W resistance
R6
19 R3 300 ohm 1/8W resistance
20 R2,R4, |2K ohm 1/8W resistance
R7,R8
21 R9,R10, |0 ohm None
R11
22 Y1l 12 MHz Quartz crystal
23 Mini USB Line
24 42mm x 70mm |PCB
25 CD-ROM |CD 8cm
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Steps for installation the components of USB Multi-Programmer:

1. Assemble resistance R1, R5, R6 (the 10K ohm), R3 (the 300 ohms), R2, R4,
R7,R8 (the 2K ohm) and RN1 (the 4.7K ohm, attention installs Pin 1) .

Pin 1

20



4. Assemble capacity CAP1, CAP3 (100uF, attention polarity), CAP2 and CAP4
(10uF, attention polarity).

umn

iun

wn

6. Assemble quartz crystal Y1(12MHz), polymer resettable fuse FUSE1(0.5A) and
inductance L1(220uH).

21



7. Assemble the USB connector and micro-controller U1.

U1

USB

8. Assemble CN1 (Pin Header 8 Pin), CN2 (Pin Header 4 Pin), CN4 (Pin Header 6
Pin).
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