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Using the NM95C12 to
Solve Common
Manufacturing Problems

INTRODUCTION

This application note describes how the NM95C12 E2P-

ROM a Dip Switches is utilized to reduce manufacturing

costs and increase reliability.

PROBLEM

The application described herein is a factory programmable

power supply. The existing system(Figure 1) requires one of

three different power supplies, depending on the options

installed in the final unit. The design engineer has presented

two solutions:

1. Three different assemblies, one for each output configu-

ration, or,

2. One assembly with a dip switch (or jumpers) to select the

configuration.

The manufacturing engineer would prefer to have one as-

sembly that would satisfy all three needs. Dip switches are

undesirable because they are difficult to flow solder when

on the PCB (and later clean the PCB) as well as posing a

threat to the final system should an untrained technician

choose to change a switch setting (thus altering the output

voltage). Jumpers are undesirable since they require hand

solderingÐan additional step.

The manufacturing engineer would prefer to have one final

test programÐnot three.

THE SOLUTION

The NM95C12 provides the solution. It enables the power

supply module to be configured for any of the three output

voltages. There only needs to be one assembly. No dip

switches or jumpers are used. The Automatic Test Equip-

ment (ATE) used at final test can check all three configura-

tions. The test program can set the final configuration as

well as assign a serial number and date of manufacture

which is stored in the EEPROM.

THE DESIGN

The power supply is designed using an LM2577 switching

regulator (‘‘the Simple Switcher’’) in the flyback mode (Fig-
ure 2) . The resistor divider R1/R2 set the output voltages

VOUT1 and VOUT2. All three output voltages can be set by

merely selecting which combination of R1/R2 is connected

to the feedback pin of the switching regulator. When the

switches in the NM95C12 are configured for the analog

switch mode, they can be used to connect the appropriate

switch to the feedback pin of the Simple SwitcherTM.

The manufacturing group need only produce one assembly

which is electronically configured either at final test or dur-

ing final assembly. An increase in manufacturing efficiency

results.
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FIGURE 1. Modules A, B, C Each Require Slightly Different Power Supply Modules

Simple SwitcherTM is a trademark of National Semiconductor Corporation.
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During final test, the ATE can check each switch position by

sending serial commands via the serial mWIRE interface of

the NM95C12. The serial number and date of manufacture

can be stored at this time. Output configuration can be se-

lected at final test or the power supply modules can be

stored and the output voltage programmed at a later time.

Note that there is no microcontroller necessary in the sys-

tem. While the NM95C12 is typically utilized in a mController

based system, it can also be used in non-mController appli-

cations. The ATE provides programming and control of the

NM95C12 and connects to pads on the PCB via a bed-of-

nails test fixture. Alternatively, the Clock, Data IN, Data OUT

and Chip Select lines can be routed to fingers on an edge

connector.

PROGRAMMING

The programming example is written in the popular Z80 as-

sembly language. An NSC800 is used for this example. Flow

charts are shown for each module.

SUMMARY

The NM95C12 is used in this application to replace a dip

switch. The user benefits in many ways:

1. Increased efficiency by manufacturing 1 large lot of sub-

assemblies rather than 3 smaller ones,

2. Ease of manufacturing since neither mechanical dip

switches have to be treated with extra care nor jumpers

specially installed,

3. Only 1 sub-assembly needs to be inventoried, cutting

costs,

4. Increased reliability because mechanical devices are not

used,

5. Increased efficiency at final test since only 1 test pro-

gram can check all three configurations,

6. Inventory costs are reduced because 1 assembly will sat-

isfy any of 3 different functions, and

7. A history of the module can be stored in the EEPROM

portion of the device including serial number, date of

manufacture, date of last repair, etc.
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Main Loop
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Write Command to NM95C12
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*

TL/D/11161–11

*Pre-check of NM95C12 sets CS active. Returns

when NM95C12 not busy.

TL/D/11161–12

Write Data (16 Bits) to NM95C12

CS Active

Wait Till Not Busy

Send OPCODE a ADDRESS

Send Data

CS Inactive

TL/D/11161–13

Send Start Bit to NM95C12

TL/D/11161–14
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Shifts 8 Bits into the NM95C12 via the Data IN Pin

TL/D/11161–15

Shift 16 Bits of Data to NM95C12

TL/D/11161–16

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT

DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

systems which, (a) are intended for surgical implant support device or system whose failure to perform can

into the body, or (b) support or sustain life, and whose be reasonably expected to cause the failure of the life

failure to perform, when properly used in accordance support device or system, or to affect its safety or

with instructions for use provided in the labeling, can effectiveness.

be reasonably expected to result in a significant injury

to the user.
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