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PREL IMINARY

3:3/4 DIGIT SINGLE CHIP DIGITAL MULTIMETER LSI

M GENERAL DESCRIPTION W PACKAGE OUTLINE

The NJU9210C is 3-3/4 digits with 42 segments bar-
graph single chip digital multimeter LSI.

The AD converter block incorporates two kind of dual-
slope AD converter such as high-accuracy and high-speed
converter.

The high-accuracy AD converter performs accurate
3:3/4 digits digital display and the high~speed AD con-
verter performs high-speed 42 segments bargraph dis-
play.

The input attenuator part of NJU9210C can be simplif-
ied because of incorporated resistance for resistance
measurement is also applied for the bleeder resistance. NJUS210CF

The NJU9210C is suitable for high-performance full-
auto-ranging digital multimeters because of many func-
tions controlled by internal GPU, such as data hold,
data memory, auto power-off and external relay driving
which enables input range selection including current
measurement mode.

IR FEATURES
3+3/4 digits display ( £3999 )
42 Segments Bargraph Display
High-Accurate AD Converter for Digital Display —— 2 Times / sec
High-Speed AD Converter for Bargraph Display -~ 20 Times / sec

Full Auto-ranging Measurement

Rotary or Push type Input Mode selection
External Relay Driving

Power-on Initialization

Auto Power-off Function

Data Hold Function

Data Memory Function

Relative Display Function

Capacitor Measurement Function

Reference Voltage On-Chip (External Reference Voltage also available)
LCD Display

Piezo Buzzer Direct Driving

Serial Data Output ( BCD Format )

Low Operating Current

Low Operating Voltage ( Battery Operation)
Package Outline -~ QFP 100

C-MOS Technology

5-62 New Jaoan Radio Co. L1



JA

@ NJU9 21 0C
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I8 TERMINAL DESCRIPTION

NO. SYMBOL F U NG T I 0 N
%g VEH ?e{erenTe v$ltage out gt terminal terninal
nternal reference voltage monitor termina
100 VR Reference voltage input term?naf VR=+T.8V
2,3 CH1, GL1 Reference capacjtor] connecting terminal CHl; connect "+, GL]; connect "-"
4,5 CH2, CL2 Reference capacitor? connecting terminal CH2: connect "+”, EtZ: connect ”-"
6 ] Integration Capacitor connecting terminal
7 CAZ Auto-zero capacitor connecting terminal
8,9 BUE1, BUF2 | Buffer output terminals 1, 2 )
12 BUF3 High-speed integrator buffer output terminal
10, 11 | CIF1, CIF2 | High-speed integration capacitor connecting terminals
13 JVSL how-current measurement sensing terminal
14 IVSH 1gh-current measurement sensing terminal
18 QvX Resistance measurement sensing terminal
11 OVH &es:stance measurement voltage suppIY terminal
18 0vVsG eference resistance sensing termina
19 OR1 Reference resistance terminal for 400Q2 range
20 VRS Bleeder Resistance termina| for 4000V range
21 VR4 Bleeder Res|stance termina| for 400V range
22 VR3 Bleeder Resistance terminal for 40V range
23 VR2 Bleeder Resistance terminal for 4V range
24 Vi Voltage input terminal
26 ADP Adaptive input terminal

AC/DG conv. op-amp|ifier input terminal — ADl; 7-7i
G conv. op-ampl ifier output terminals ADD; "+ out
AC/DC conv. circuit output terminals VX:

nput
, put ADL
+"output AV

="gutput

0; "="¢
XD; "-"output

Key mode Selection terminal . .

Ranging control mode selection terminal
Current range contro| mode selection terminal
Range selection terminals

Function selection terminals .

Adaptive function control terminals

Auto power-off reset terminal

System reset terminal

-~ | OO | P B CAICAIAICACAY | POPOMND
- | - CDmWL‘DU'IAwN o000~
PPl
~Iroco

91, 111, 12 Test terminals
,88 | T3, T4
-76 | SEG-s-SEG D disp| gment terminal
B | Sizoth® | LED Jisolay somment, terminde®
81, 82 | X172, XT1 Crystal oscillation Inverters XT2; output XT1; input
83 CEND Serial data transmission ending signal terminal
Bg STB Serial| data strobe signal terminal
8 SouT Serial data output terminal
86 BZ Piezo buzzer driving terminal
89-92 | RD4-RD1 External Relay driving terminals
93 v Power supply terminal Voo= +3V
96 XDE Negative SOYtage output terminal V2§= -2.8V (typ)
15 END Analog GND &Np= OV
97 DGND DIBIta| GND . GND= OV
25 SGND GND Sensing terminal
94, 95 |C2, C1 Charge pump capacitor connecting terminals C2;connect "-”, C1;connect "+”
98 co High accuracy integrator comparator output terminal
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I FUNCTIONAL DESCRIPTION

The NJU9210C is 3-3/4 digits with 42 segments bargraph single chip digital multimeter LSI.

It adopts high-accuracy dual-slope conversion method for 3:3/4 digits display and high-speed
dual-slope conversion method for bargraph display.

The NJU9210C incorporates the 4-bit CPU and performs following functions:

@D Auto power-off after 30 minutes of final operation.

® Data hold (included MIN & MAX).

® Measurement data memory

@ Relative display of measurement result.

® Serial data output by BCD format.

® Power-on-initialization

@ Buzzer output when the key input{range, measurement function), over range, continuity test,
power-on and auto power-off.

Low Battery detection

®© Ful |-auto-ranging by using external relay.

The NJU9210C can measure the voltage(AC.DC)., current(AC,DC), resistance, frequency, diode,
continuity, capacitance and adaptive(temperature/hfe) values. As the reference resistance is used
both of resistance measurement and bleeder resistance for the input attenuator part. Therefore,
external high-accuracy resistor can be reduced.

The high accuracy measurement is performed by using interna! voltage reference or external
vol tage reference.

The the reference voltage, it is also available supplied from outside.

The sampling rate is

2 times per second for digital display

20 times per second for bargraph display
1 times per second for capacitance measurement.

The contents of LCD display is

28 segments for 3-3/4 digits digital display

42 segments for bargraph display

28 seements for decimal point, unit and symbol display etc.
2 segments for option.

100 segments in total.

The lock and push type of switch can be used to select the mode and either one of auto or manual
mode is selected by this selection switch.

The result of measurement is displayed on the LCD display.

The NJU9210C operated by 3V. Therefore, only two battery (1.5V x 2) is enough for the power
supply.

(1) Measurement Function List

Measurement Mode Range Auto / Manual

DC/AC Voltage 400mV~4000V Auto: 5-range / Manual: 5-range *1
DC/AG Gurrent 4mA ~ 4000mA Auto: 2-range / Manual: 4-range
DC/AC Current 40A Fixed

Resistance () | 400Q~40MQ Auto: B-range / Manual: 6-range
Frequency (f) 100Hz~1000kHz | Auto: 5-range / Manual *2
Rapagltagce(C) 4nF ~ 40uF Auto: 5-range / Manual: 5-range

Fixed
Diode #t Fixed
Continuity 2 Fixed

% 1) ACV auto range is only 4 range and 400mV can be selected in only manual range.

% 2) The frequency range is always set to auto range, however the input attenuation level must
be set by manual.

% 3) ADP can be applied for ‘C, hfe and other measurement.
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(2) Input Attenuator _
The input attenuator and peripheral circuit of NJU9210C are shown below:

RS : 100k L »
Ay OVX Q>

NJU9 21 0C

. VOHM V. *C
nFC R1:10M VRV INH
L OR6 Qo
R2: 1L1IM A &_@
ORS
Q. R3: 101k VYR3/ Jaim OVSH
» C TRa: 10k VR& uiem
RS : 1k . Inim
R7: Tqe -
500 (RELI00  oRri =
(PTC) 0VSG V. —
. Q Aalc 'GND OVSL (7]
. R14 @100
COM % o OVH o ; ~
Z1.8V » —
T [ =]
v, vV, », C INL
SGND L ® P )
AGND I.Q9, ADP

DCmA R? :Rlll S 100k v AGND  400mA. 40A
ACmA T 1VSH i
@/L R12: 100k IVSL 40mA INH
o RI3: 100k opyp ig’_’[w
ADP
Operation for each mode are :
@D Voltage (DC/AC+V) measurements
The bleeded voltages output from each Range Division Rate
resistance R1~R5 shown in right table
are supplied to A/D converter. VR1 (400mV) 1
VR2 ( 4V) R2/(R1+R2)
VR3 é 40V; R3/€R1+R3;
VR4 ( 400V R4/(R1+R4
VRS (4000V) R5/(R1+R5)

@ Resistance value measurement

The reference resistance is set by input Range Refer. Resistance Value
attenuator of resistor RI~R6 shown in
right table and performs A/D conversion. VR1 ( 400Q) R6
The output voltage on the measurement VR2 ( 4kQ) RS
terminal is about 0.4V. VR3 ( 40kQ) R4xR1/(R1+R4)
VR4 ( 400kQ) R3*R1/(R1+R3)
VRS (4000kQ2) R2#R1/(R1+R2)
VR6 ( 40NQ) R1

® Continuity Test D
The input attenuator is fixed to 400Q range of resistance measurement mode.
voltage on the measurement terminal is about 0.4V.

@ Diode Check »t
The input attenuator is fixed to DC 4V range. The output voltage on the OVH terminal is about
3V. And it is supplied to the measurement terminal through the SW1(external switch or relay).

And the output

WNew Japan Radio Co. L.
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® Current (DC/AC - mA) measurements
40mA and 400mA ranges are performed in auto ranging by changing the voltage sensing terminals.
But other ranges are reaquired reference resistance changing by external switch. Furthermore,
the auto ranging from 4mA to 4000mA is also available to by using external latching relay.
® Current (DC/AC + A) measurements
It is fixed to 40A range.
@ Freauency (f) measurement
The input attenuator must be set either one of 10mA, 100mV or 1V range by manual.
The attenuator output is supplied to counter throush the buffer.
The frequency range is always set to auto range from 100kHz to 1000kHz.
Adaptive (ADP) measurement
The voltage on ADP terminal and SGND terminal is supplied to A/D converter directly.
Both of ADP terminal{(+) and SGND terminal(-) are high-impedance in DC400mV range.
Therefore, it can be used as differential input.
® Capacitance (C) measurement
Capacitance (C) measurement mode is using one of T-F conversion method.

(3) Switch Input Mode :

The lock or push type input switch can be used for function selection. One of each type is se-

lected by the KMS terminal.

In case of the lock type switch is selected, both of auto and manual ranges are available by the
RMS terminal setting. And the push type switch is selected, auto ranging is always selected
regardless the RMS terminal setting.

When the lock type switch is selected and terminal RMS is GND level, all ranges must be selected
by switch, but if the RMS terminal is Voo level, auto range, manual range selection and range set
is performed by one of push type switch.

KMS Terminal RMS Terminal Switch Range
H H Full Auto
m 1 Lock type Vel
L X Push type Full Auto

X ) Don’t Care
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(a) Lock Type Switch
(a-1) Measurement Function Selection (KNS = "H")
If the lock type is selected, measurement function is set by terminal FC1 to FC4.
Except the following settings, all others becomes DC:V measurement mode.

Measurement Mode FC1 FC2 FC3 FC4
DG V H H H H
AC V L H H H
D C mA H L H H
AC mA L L H H

Resistance () H H L H

Continuity (O9) L H L H

Diode () H L L H

Capaci tance(C) L L L H
D C A H H H L
AC A L H H L

Frequency (f) H L H L
A D P L L H L

(a-2) Range Setting (When select the lock type and auto ranging KMS = "H”, RMS = "H")
The range control mentioned in below table is available by RCO terminal switch operation
which is input the "L” level (GND) when pressed.
When press the switch one time, the range is changed from auto range to manual range and
its range is held.
Afterward, the range is changed alternatively by each press the switch.
The range is changed to auto range from any kinds of range when the switch is pressed over

one second.
Measurement Mode EAl:giN(I;:\;; ;;Méalnualfagiz\”p (1;:15159) Ranging Control Def;:{l}:e
lpush (<lsec) lpush(<lsec)
DC V RNG1~RNGH {RNG5—>RNG1) |  400mV~~4000V 400my
AC V RNG2~RNGH (RNG5—RNG1) |  400mV~4000V 4V
D C m RNG2~RNG3 | —HOLD | RNGi—RNGi+1 (RNG3-RNG2) 40mA~400mA 40mA
A C mh RNG2~RNG3 {RNG3—>RNG2) 40mA~400mA 40mA
Resistance {Q) | RNG1~RNGE (RNG6—RNG1) | 400Q~40MQ 400Q
Continuity () 400Q
Diode (»t) 4y
ADP FIXED 400my
D C A 40A
AC A 40A
Frequency (f) | RNGI~RNG5 _ - 100Hz~999. 9kHz 100Hz
Freq. (Sensitive) - RNGI —RNGi +1 {RNG3—RNG1) 10my~1V 10my
Capacitance(C) | RNGI~RNG5 | —HOLD {RNG5—RNG1) 4nF~40 uF 4 nF

{Note) In frequency measurement mode, the range is always set to auto but the sensitivity must
be selected by manual.
The Continuity, Diode, ADP, DC A and AC A measurement are always fixed the range.
When power is turned-on, default range is selected.
In the ADP measurement, 3 kinds of unit can be displayed setting by terminals RC1~RC3.
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The RNG1 ~ RNG6 of above range control table are correspond to each range of each mode shown

below:
Range DoV ACV CDmA ACmA Q f Sensitivity 0
RNG! | ©400mV 400mV - - ©400Q | ©100Hz | © 10mV © 4 nf
RNG2 v © 4V |© 40mA | © 40mA 4 kQ | 1000Hz 100mV 40nF
RNG3 40V 40V 400mA 400mA 40kQ 10kHz 1V 400nF
RNG4 400V 400V - - 400kQ | 100kHz - 4uF
RNGS 4000V 4000V - - 4000k Q2 | 1000kHz - 40 uF
RNGE - - - - 40MQ2 - - -
(Note) The "®© " mark is mentioned default range.
(a-3) Range Setting (When select the lock type switch and manual range. KMS="H", RMS="L")
The following range can be selected by terminals RC1, RC2 and RC3.
RC1 RG2 RC3 | DG, ACY [ DG, ACmA Q Sensitivity C

H H H 400mV 4 mA 400Q 10mV 4 nf

L H H 4y 40mA 4 kQ 100mV 40nF

H L H 40V | 400mA 40kQ 1V 400nF

L L H 400V | 4000mA 400kQ 10mV 4 uF

H H L 4000V 4 mA | 4000kQ 10mV 40 uF

L H L 400mV 4 mA 40MQ 10mV 4 nF

H L L 400mV 4 mA 400Q 10mV 4 nf

L L L 400mV 4 nA 400Q 10mV 4 nF

(Note) In freauency measurement mode, the range is always set to auto.
The Continuity, Diode, ADP, DC A and AC A measurements are always fixed the range.

(b) Push Type Switch
(b-1) Function Measurement Selection (KMS="L”, RMS="X")
Terminals FC1~FC4 and Ki2~KI5 are set the mode mentioned in below matrix table:

Control Terminals
Ki2 KI3 K4 KI5
FC4 v mA A RANGE
Selection FC3 DC, AC ) » Q
Terminals  FC2 f ADP REL C
FC1 HOLD MIN/MAX MEM READ

All switches except the power switch are used non-locked push type switch.

The range is set to full auto and the function of RANGE key is same as RCO terminal input.

When the power is turned on, the mode is set to the DC-V, but after release the auto-power
off back to the mode before auto-power-off.

The functions of Hold, MIN/MAX, MEM, READ and REL are same as KI1~KI5 input in lock type
switch which is explained in attached functions.
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Example of the Switch Circuit
If some of switches are pressed at the same time, the input order is as follows:

Input Terminal . FC4—FC3—FC2—FC1
Scanning Terminal :  KI5=>KI4=K13—KI|2

NJU9210C

2] — el

Z 2 2 :

7517 Zlé v Al a4 Jrance
DGND Zr yA Ty A AT A

FC2
FC4

{xiz
ki
{]ku
{]kis

DC/AC] * » Q
NI 2 2
e e <
f
’

HOLD MEM | R
1 A

SEINS

MIN/MAX

Example of the Latching Relay Driver Circuit
When select the push type switch, and ARMS="H".
Only 40mA and 400mA are auto range and the RD1~RD4 are normally "H".

FUSE K240, 400mA)

T 3

100k — vl
100 {1 wvsu
{ AGND
100k — avx
] ovH

— ——] ovsc
AVA%Y: —{__ 1 or1
{ VRS

PTC500
=~

1| VR4
101k —
VR

z{ DAY VLE UL S g NP
AAM P

o0126NrN

— 1 SGND
{ ARMS

SET 1k
Vo Ki [RESETT 0 Ik ko
RESETL Ao | Pt — WA
SET _ opgw ——AA —{ 1 RD3

K2| RESET ! A T
L R4

DUND

|

K1 is ON during the #,2®, Q, f,c function are in operation.
K2 is ON during the DC, ACmA function are in operation.
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{b-2) Auto Range Setting of DC, AC'mA Measurement mode
The DC and AC-mA measurements mode are always set to 40mA or 400mA in auto range.
When the ARMS terminal connect to the GND level, about 100ms pulse width signal is output
from the RD1~RD4 for the latching relay operation. Therefore, full auto-range operation
from 4mA to 4000mA is available.

Function * Range Relay RD1 RD2 RD3 RD4
Q,20,» K i1

4 m | K2 I

40mA  Set | K3 Set I I

400mA | K4 j|
4000mA K5 Il Il
Q,D, » K1 I 1l

4 nA | K2 I I

40mA  Reset | K3  Reset| Jl i} I

400mA | K4 N i
4000mA K5 I I l

Example of the Latching Relay Driver Circuit
Select the push type, ARMS terminal is "L” and auto ranging from 4mA to 4000mA example.

The output terminal RD1~RD4 are normal "L” ( Active "H" ).

IVSL
IVSH
AGND
=
0vx <
. —
: . OvH pr=
Vi (Y
—
SGND (=
¢ . <
DC. AC V r ARMS
> FTC500 '
F.cC DGND
Qo 23383
\'™ xoxee
_RESET. 1k~ 10
K5 | xBTS AAA —————
. A AN ’75/-||1 * Il |
K] T A —— Py rareyes Bl FYey-yerw ey
[ o A T4HC138 74HC138
K3 Pt AAA—— ©3ES5555] leS-nnEna
o = A TT TTT] |
g s puBiS
K2
RS =
—t f—t—"
K1 )&J\/\/\,L
,J Voo Vo
777
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(b-3) The Input Sensitivity Set for Frequency Measurement

The input sensitivity of the frequency measurement is always set by manual.

The default input sensitivity level in auto range is 10mV which is set automatically when
power turns on or frequency measurement mode selection. Afterward, the input sensitivity is
changed 10mA—>100mA—=>1V—>10mA by press the range switch.

Furthermore, the input sensitivity is displayed during 0.5ms after range switch operation.

(4) Attached Functions
Each attached function selected lock type switch for KI1~KI5 input are as follows:

!

{(4-1) Data Hold: HOLD
The hold and release for all display dati is performed alternatively by K11 terminal input.
However, the A/D conversion is operating leven though in Hold status, therefore, the buzzer
sound is come out when occur the over range or continuity mode. And the range is also
changed if it is in auto range.

(4-2) Relative Display: REL

The relative display mode is selected wheh the switch connect to Ki2 terminal is pressed.
In this mode, the differential value of present and just before value is displayed.

In case of the auto-range, the range is held just before range. The differential value is
displayed based on present value when the iswitch connecting K12 is pressed. However, the
bargrarh is displaved absolute value, not felative value. And the over-range also occur
against the absolute value.

When the K12 input is kept over one second, the relative mode is released.

(4-3) Min/Max Hold: MIN/MAX
When the switch connected terminal KI3 is| pressed, the mode is changed as follows:
In case of in the auto-range, the mode is held to just before range.

MIN Value Hold—MAX Value Hold—HOLD Rel%ase
AN

(4-4) Data Memory: MEM
When the switch connected to terminal K14 is pressed, all of display data is stored in the
memory. The stored data can be read out and display on the LCD by pressing the READ key
which is connected to K15 terminal, then betomes the hold mode.
During the stored data in the memory display, the MEM mark is blinking. And the hold mode
is released by pressing the HOLD switch.

(4-5) Buzzer Output

2kHz buzzer sound is output in following Fases:

@ When operate the key.

@ When occur the over-range. Except the measurement mode of Resistor(Q), Freauency(f),
Continuity(’)) and Diode(#).

® ¥hen auto-power-off. I

@ YWhen the continuity measurement result'is less than 40Q.

® When the relative mode is released.

® YWhen the mode id changed from manual to auto range by operating the switch connected to
the terminal RCO. Please refer the timing chart for the timing.

(4-6) Low-Battery Detector:
I f the supply voltage is less than 2.4+0.2V, the BATT mark is blinked.
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(4-7) Auto-Power-0ff

If the switch operated no more than 30 minutes, the power is shut down automatical ly (Auto—

power—off) after one second buzzer sound output

is disappered but the data stored in the memory is kept
This mode is released by pressing the switch connecting to the PON terminal or turn off
and on of the power switch

The auto—power-off function is disregarded

switch connecting to the

terminal PON

(4-8) Setting the Mode at Power On, Function and Range Changing
The fol lowing table shows the attached function setting at power on, function and range

Changing :

When the auto—power—off mode, all display

when turn on the power switch pressing the

Functions

Power On

Function Changing

Range Changing

Range (Auto Range)

Default range

Default range

Range Hold

— Hold
Data Hold

Reset Reset
Relative Measure
Reset

MIN/MAX Hold
Data Memory All “0” display Hoid Hold
Auto Power Off Auto off Auto off Auto off

(4-9) Display of ADP Setting

When ADP measurement, the following display setting by RC1~RC3 terminal is available

RC1 RG2 RC3 Mark Display Decimal Point Application Example
H H H Non Nen (hfe measurement)
L H H ADP1 P1 °C (temp. measurement)
H L H P3 4, 000nF
L L H ADP2 P2 40. 00nF
(capacitance
H H L P1 400. OnF
L H L P3 4 000 uF measurement)
H L L ADP3 éZr V 40. 00 u F
L L L P1 400, 0uF

(Note) Please refer to the display layout.

New Japan Radio Co. Lt
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(5) Serial Data Output »
(5-1) The structure of the serial data
The serial data is output from SOUT terminal on each A/D conversion cycle. The data
stream is consisted of 9 x 4bits (36 bit in total) structure contents of the display data.
And the start bit and end bit are added in front and back end of the data stream.

NJU9S 21 0C

1bit { 4bits | 4bits | 4bits{ 4bits | 4bits | 4bits 4bits | 4bits | dbits 1bit
start | status { digit0 {digitl [digit? | digit3 fqnctignr range | option 1 qufion 2| stop
status: Status data of A/D converter
MSEB 4 bits LSE
+ | BATT 0 | OVER
+ ™" is for the negative(-).

éRTT > "1” is for the battery voltage is less than 2.4V£0.2V.
OVER : "1" is for the over-range input.

digit 0~3 : Display Data function : measurement mode data
digit display data function measurement mode
0000 0 0000 Dg v
0001 1 0001 AC V
0010 2 0010 DC mA
0011 3 0011 AC mA
0100 4 0100 §%
0101 5 0101 )
0110 9 0] 0 >t
0111 0111 ADP
1000 8 1000 DG A
1010 Blanki ol h
1011 T8 4 101] -
1100 - 1100 c
(Note) 4. No correspond to terminals FC1~FC4 of measurement settins.
5. "=" is represented no output
range . measurement range data
range DCV, ACV DC mA, AC mA Q f C
0000 400my 4 mA 400Q 10kHz 4 nF
0001 4y 40mA 4 kQ 100kHz 40nF
0010 40V 400mA 40t§2 1000kHz 400nf
0011 400V 4000mA 400k Q) - quf
gn | e T R |, |
0110 — - - 1800tz -
0111 - - - -
)

The range code is:

Continuity test -— "0000"
Diode test - "0001”

DC A, AC A measurement are unfixed.

option 1 : additional functions display data

MSB

MAX

4 bits

[ MIN | REL

Lse

HOLD

(Note) "1"

option 2 : additional functions display data

MSEB

MEM

4 bits
AUTD |

MAN

APOF

LSB

is for every efficiency attached functions.
It becomes "1” just before the auto-power-off

APOF is alarm data for auto power off.
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(5-2) Serial Data Output Timing
The data is output from SOUT terminal synchronized by rising edge of STB signal.

The effective data is output by LSB first ordered start, status, ————-, stop from the fourth
clock signal. After stop bit output, 4 to 5 STB sienal also output. When the serial data
output, about 1 second of CEND signal is output every time.

=« 4Bus

STB UL U,
e dbus
SOUT | [status | digit0 | \loption?] |
/7
startc bit stop1bit All(’):ljt ;lﬂs
CEND P"L

(6) Reference Voltage Adjustment
The NJU9210C incorporated the reference voltage, which is adjusted by external fixed resistance

and variable resistance.

(a) Select the capacitance measurement function first. In order to adjust the voltage to 1.000V
between DCV/ACY and COM terminals during integrating period by adjusting the variable resis-
tance. In this time, variable resistance adjustment during the integrating period or connect
the reference capacitance then adjust the read out.

(b} Second, select the DC V or resistance measurement mode and connect the reference voltage or
reference resistance. Then adjust the measurement result correctly by adjust the variable
resistance side of VRD terminal.

(c) Last, select the AC V measurement mode add connect the reference AC voltage. Then adjust
the read out to the reference AC V by adjusting the variable resistance of AC/DC conversion
part.

(Note) In order to perform above adjustment methods, following conditions must be met.

™ Less than *0.1% accuracy reference resistance (100Q~1.11HQ, 10MQ) should be use.

@ Low dielectric absorption integrating capacitor and auto-zero capacitor should be use.

® Please note that the 400Q range displays sometimes read out less than actual resistance
value due to board wiring resistance and contacting resistance of socket.
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(7) Example of Display Layout
(7-1) Connection of Common Line

BATT REL__HOLD_MAX ~MiN, MEM

Sy =il

B (7-2) Connection of Seement Line

(7-3) Seement Assignment

SEG: | SEG: | SEG» | SEG. SEGs | SEGs. | 'SEG7 | SEGs | SEGs | SEGw
CoMi | BPN | BPz | BP4 | BP6 | BP$ BP9 | BPIl | BPI3 | BPI5 | BPI6
coM: | BPO | BPL | BP3 | BPS | BPY a3 | BP0 | BRIz | BPI4 | a2
coMs | BP— | - | AUTO| MAN | 3 @ | 3 | 03 | e g2
COM: | DC | BATT [ ac | 3| w» b3 | REL | f2 a2

SEGu SEGe SEGn SEGu SEGs SEGws SEGr SEGs ‘ SEGu SEGzo
COM BP18 BP20 BP22 BP24 BP25 . BP27 BP29 BP31 BP32 BP34
COM2 BP17 BP19 BP21 BP23 d1 BP26 BP28 BP30 d0 BP33

COM3 c2 p2 el gl cl pl el 20 c0
coMs | b2 | HOLD | MAX | f1 al bl | MIN | fo a0 b0
SEG: | SEGe | SEGws | SEGw | SEG
coM: | BP3 | BP3s | BP4o F Hz
CoM: | BP35 | BP37 | BPI | o | &
COMs | M c k n A
COM: | MEM | m » v e
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BATT REL HOLD MAX MIN MEM 3 »

a3 az a; a9

\____/ \_____/ s’

DC AC f;’ b,' h’ b,’ n’ b.’ L,’ bu’ mVA
B3 -] gt go

| S ) C ) 'CnuF

Ll

MAN b pm d p_ b P d
_lunlullllllllllllllllllIllllllllllllll.
"o 10 20 30 40

BPN BPN BPN BPN BPN

BFO BP40

(7-4) Explanation of Display Mark

® BATT :

@ D0
® AC
@

AUTO :

P00

ClolcICISISISIGICE)
h

®
0

Low-battery Detecting mark. This mark blinks when the battery voltage is less than
2.4VX0.2V.

: Displays in the DC voltage, DC current measurements mode.
: Displays in the AGC voltage, AC current measurements mode.
: Displays in the DC voltage, DC current and ADP measurements negative input.

This Mark does not display in the AC voltage, AC current, resistance(Q), freau-
ency(f), continuity(’)), diode(®) and capacitance(C) measurement mode.

However, it is displayed in REL measurement mode.

Displays in the auto range measurement mode.

: Displays in the manual range measurement mode.
: Displays in the relative function measurement mode.

Data Hold. This mark is displayed when the memory data is read out by READ key
operation.

: Displays in the MAX value is held.

> Displays in the MIN value is held.

: Displays when the data is stored in memory and blinks when read out.

: Displays in the continuity test measurement mode.

: Displays in the diode test measurement mode.

! Displays in the DCmV and ACmV range using.

: Displays in the DCmA and DCmA range using.

> ADP1 mark displays in the ADP measurement mode.

: ADP2 mark displays in the capacitance measurements{4nF, 40nF and 400nF ranges) mode.
: ADP3 mark displays in the capacitance measurements(4uF and 40 4F ranzes) mode.
: Displays in the resistor measurement (40092 range) mode.

: Displays in the resistor measurement (kQ range) mode.

: Displays in the resistor measurement {(MQ range) mode.

: Displays in the frequency measurement mode.
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(7-5) Bargraph Display
The bargraph is displayed 10 times speed against the digital display. However, it is not

dispiayed in the frequency and capacitance measurement modes.

@ BP- : Displays in case of the input signal is negative.

@ BP0 : Displays in case of the digital display is more than "0020”.

® BP1~40 : BP1 is displayed in case of the digital display is more than "0100”, afterward
the BP2 is displayed in case of the digital display is "0200" and BP1~39 is
displayed in case of the digital display is "3900". |f the over-range is occurred
all of BPO~40 are displayed. =~

@ The figure of "0", "107, 720", "30", "40” under the bargraph is displayed by the power on.

However, it is not displayed in the frequency and capacitance measurement modes.

(7-6) Over-Range Display
Wihen the over range is occurred, the internal counter count-up to "4000” and the display
becomes "4000” with most significant digit blinks. In case of the over-range in the frequ-
ency range, the display becomes "0000” with most sienificant digit blinks.

(7-7) Polarity Display '

The mark ( - ) is not displayed in case of the display value is "0” and AC Voltage, AC
Current, Resistor(Q), Frequency(f), Diode(®t), Continuity (>) and Capacitance measurement
mode.

However, it displays in any kind of measurement mode of the Relative measurement mode.
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B ABSOLUTE MAXIMUM RATINGS ( Ta=25C )
PARAMETER SYMBOL RATINGS UNIT__]
Supply Voltage Range Voo-GND 4 v
Control Terminal Voltage Vig GND ~ Voo v
Analog Terminal Voltage Via ' Vss ~ Voo Vv
. Supply Terminal | loo,lcnp, | 50
ferminals  [OVH Terminal | fow 50 n
Others [ 10
Operating Temperature Range Too: 0~+50 C
Storage Temperature Range Torg 40 ~ +125 C
I ELECTRICAL CHARACTERISTICS ( Vop=t3V, GND=0V, DC400mV Range, Ta=25°C )
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Operating Voltage Voo ] 2.0 3.0 3.6 v
. Ioo Voo Terminal 1.0
Operating Current Lror | Voo Ter. in Auto Pover OFf | 0.0 m
Negative Supply Voltage | Vss |[Vss Terminal , -2.8
Low-Battery .
Detection Voltage Verp Voo Terminal 22 2.4 2.6 v
. ., Digital Display ! Linn +0.1
LlnearltyBargraph Ling +5 #F.S.
Polarity Digital Display | Epn Input Series Resistor=10MQ +0.1 YF.S
Error Bargraph Epg +5 v
Zero Reading Display lero 0 0 0 [count
Sampl ing Digital Display | Tsn 100
Ti Capacitance N. Tsne 500 ms
ime
Bargraph Tsg 5
. Digital Display | Nrn ] 2
SamplégieCapacitance M. Nrnc 1 cyc/s
Bargraph Nre 20
High Level Input Voltage | Vix | FC1~4,RC0~3,KI1~KI5 Term. 2.2 v
Low Level Input Voltage | Vi. [ PON,KMS,RMS,RST,ARMS Term. 0.8
) . FC1~4,R00~3,KI1~5,PON Tr. | 100 300 500
Input Pull-Up Resistance | Ri RST Terminal 10 kQ
.o lom . Vou=2.7V 0.25 0.75
Buzzer Driving Current Tons BZ Terminal Vor=0.3V 0.25 1 0.75
lonz | SOUT, STB Term.  Vou=2.6V 0.451 0.7
Qutput Current (1) love | CEND, RD1~4 Term. Vo,=0.4Y | 0.45] 0.7 mA
Output Current (2) lons | FC1~4 Terminals Vor=2.6V 0.451 0.7
lons | (Push Switch Mode) Vo.=0.4V 0.46| 0.7
Open Volt.in Resistor M. | Vonu |Be used forQ,>) measurement 0.4 v
Charging Volt.in Capa.M. | Ccar |Be used for "C" measurement 1.0
Lo . Vin=0nY 10
{nput. Leakage Current . VI Terminal V=400V 0 PA
2/3Vop | 2/3Vop | 2/3Vo0
LCD Driving Volt O StGirens, GO Torminals |0:0 0051y
riving Yoltage v 1725, ML 173Voo | 1/3Vo0 | 1/3Von
- -0.05 +0.05
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Note) LCD Driving Waveform
(1/4duty,DC400mY Range,Vin=0mV)

VDD |~ -
COM 1

GND
vDD
COM 2
GND
VDD
COM 3

GND
vDD

COM 4
GND
VDD

SEG2

GND
vDD

SEG3
GND
VDD - -

SEG 4
GND

M SWITCHING CHARACTERISTICS ( Voo=+3V, GND=0V, DC40OmV Range, fxr=1MHz, Ta=25°C )

PARAMETER SYMBOL| CONDITIQONS MIN TYP MAX UNIT
Buzzer Output Frequency | FBZ BZ Terminal 2.0 kHz
Serial Output Cycle tout | SOUT Terminal 96
Serial Clock Pulse Width | tckw | STB Terminal 48
LCD Driver Frequency FLCD | SEGi~zs, COMi~a Term. 50 Hz
Relay Driver Pulse Width | twrd | RD1 ~ 4 Terminals 10 ns

us
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I APPLICATION CIRCUIT (1)

Circuit Example of Lock Switch

asusy [enusy : AOT
o8uey 0Ny [N : YBIY S1 SWY [suimJd]

Yo11Ag BdAL XO0T : o
Yo11MG AdAL ysnd : oo
*J0}5153 B0UBI3jal By} punole
30uR)S|5aL BULIIA BY} JO @Ju0 aye]
%o Uo1s10lg : €%
%I ueyy sse| 30ueIs{o] : 7
BddggF uBY} SS9| :5911S1.laj0848yD
ainjeladEs) Jo 10449 GAlje[Rd Y] : [x

0

._.q.:u DJ‘J-\J o'n«uu

RN NN ET

L
* K NN NIW X¥YN _dT0R 713§ Jiva

2HINF

08

o01¢6NrN

IvLsAND 0 001
T_T M TXAST

18
o Zf
[ ol el &=
o] _
[o)

aNDd gz

Llvd

asnd
660

Vol
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I APPLICATION CIRCUIT (2)

t Exampie of Push Switch

ircui

c

a3uvy |enuey ; Ao anoa % \W.W %
asuwy oy [{nd : YSIH 5] SWY [vujmi9) W V.33
o— 1Y
YO11AS BdAL 00T : o0 il
Y21IAg 9dAL ysnd : o ﬂwzo..: bl o e ]
1
*J0YS]S21 30URIRJAL By} punodw o or
20U)S]594 UL LA Y] jO 38D INB] j ww S
LN Uols|a3lg : gx ™) 5
%1 ueyy s53| BOUBJS[O] : 2% D3
59 SK
mddgg T Uyl 552 :50]1S|Jajouleyo i &
9.INjBI9dMI} JO JOJID A[IR[AI Y] : [« 55 A OV
238 | A Dd
od
~THas ] 09
ERET
T3
Liks
o
20126nrN
) oo
75 KEQE
: oL i { Vol
]
]
i)
N Das
ki
L R 0 WOD vuggy yugp IS
'_::_:___::_:_._:.._::....._::_I- WQO
o3| ¥
W g L D W | NYW
P N I |
we I UL L o
“ K WAW NN XYW aTon 13y Llve e mwm
i = (O
| F.
ZHIWY

TvLsA¥d 0 D w
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