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Features 

Programmer's test bench is a computer concept that provides customized 

modules for educational purposes. 

The concept includes specially developed hardware, software as well as 

documentation and teaching materials. 

 

PTB-110 is a small and compact interface board with several different input 

stimuli and output indicators organised as independent modules. The board 

has four separate ports (8-bits) which can be arbitrarily connected to the 

different modules. The ports are compatible with GPIO-ports on for example 

the MD407 and MD307 computers. 

 

Resources 
Software, documentation and production data and production files are 

available for download fromthe GMV WEB-site: 

  http://www.gbgmv.se 
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Description 
The interface section allows conection between any arbitrary 8-bit host to an 

arbitrary device on the board. Each port connector also provides power to the 

board, thus no separate supply is required. 

The peripherals are organised as output- and input- sections respectively. 
 

 
 

Interface section Connects to the computer board via a 10-pin flat-cable. 
Provides VDD and GND for test purposes. 

Output section indicators “BUZZER” is a passive device, typically connected to a timer outputting a periodic signal in the hearing range.  

 “7-SEGMENT DISPLAY” is a classical output device 

 “BARGRAPH” is used to display 8 bits of parallel output  

 “SCHMITT TRIGGER” module can be used to provide high current output 

Input section stimuli Analog signal. Variable approx 0..VDD and a 4 bit DA-converter 

 “DILSWITCH” 8 bits of digital input, closed can be high, low or floating. 

 “KEYPAD” 4x4 connectors organised in rows and columns 

 “EVENT TRIGGERS” Two D-flipflops, manuallty triggered. Can be reset either manually or programmed. 

 

Data connectors (J1-J4) 
1 GND 2 D0 

3 D1 4 D2 

5 D3 6 D4 

7 D5 8 D6 

9 D7 10 VDDV 

 

 

 

Interface section 
4x8bit data 
VDD and GND  

Output section indicators 

Input section stimuli 
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User instructions 
Peripherals connetcts to VDD and GND while all other signals (8 bits) has to 

be connected for the particular use. Upper left are sepate connections for for 

Power supply (VDD) and ground (GND). Theese are intended for special use 

and sparesly used. 

 

 

SCHMITT TRIGGER DRIVER 

Line buffer with separate V+/V- thresholds. Typically used as a current amplifier from interface 

(DRIVER INPUT) connected to the BARGRAPH or 7-SEGMENT DISPLAY sections (DRIVER OUTPUT). 
 

 

 
 

 

BUZZER 

The buzzer makes a small sound typically generated from a timer device. 
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7-SEGMENT DISPLAY 

A traditional device, presenting a "LED-7" digit according to 

picture on the right. 

Segments are active high, i.e. '1' will turn on the segment, 

while '0' will turn it off. 

 
 

 
 

 

 

 

BARGRAPH 

Eigth rectangular leds. 
 

  
 

 

 

Analog signal 

There are two different outputs from this module. Continous voltage 0..VDD from a trim 

potentiometer and stepped voltages from a simple 4-bit DA-converter. 
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DILSWITCH 

An open switch will result in a floating level while closed switches should be jumpered to either high 

or low level. 
 

  
 

 

KEYPAD 

The keypad consists of 16 push down (on/off) switches organised in four rows and four columns. 

 
 

 

 

EVENT GENERATOR 

This module is used to signal events, i.e push down of switch IRQ0 or 

IRQ1. 

The simplified diagram to the right explains their function. A pressed 

switch will trigger the flip-flop, and sink the IRQ output, i.e interrupts are 

active low. 

The flip flop can be reset, either by pressing CLEAR ALL IRQ or by 

toggling (1/0) the RST signal. 
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Schematics 
 

Interface section 

 

 

Input-/output- sections. 
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Component placements 

 

Designator Value Designator Value 
U1 Sx39 RN1 330 ohm SIP 9 5%  

U2 DIP-16 8 LED ARRAY RN2 100k ohm SIP 9 5% 

U3 DIP-20 74HCT541 RV1 100k RM-065 Vertical 

U4 DIP-14 74HCT74 C1,C2,C3,C4 100nF 2,5mm 

U5 DIP-14 74HCT02 J1,J2,J3,J4 Header 2x05 Vertical 

BZ1 Buzzer 12x9.5RM7.6 J5,J6,J7,J8,J10,J11,J12,J13,J15,J18 Pin header 1x08 

D1 GREEN LED 3.0mm J9 PinHeader 1x01 

R1,R8,RN3 330 ohm 1%, (6,3) 7,5mm J14 PinHeader 1x02 

R2,R6 1k8 ohm 1%, (6,3) 7,5mm J16,j19,j20 PinHeader 1x05 

R3 3k6 ohm 1%, (6,3) 7,5mm J17 PinHeader 1x03 

R4 7k5 ohm 1%, (6,3) 7,5mm SW1 Switch SPSTx08 Slide  

R5 15k ohm 1%, (6,3) 7,5mm S1-S23 Switch TS02 

R7 0 ohm   

R9,R10,R12,R13,R14 10k ohm 1%, (6,3) 7,5mm   

R11,R15 100k ohm 1%, (6,3) 7,5mm   

 


