Note: Although specified for HT600, this charger also supports P200 and MT1000 radios.

Section Il
NTN4633C, NTN4634B, and NTN4921B
Single-Unit Rapid-Charge Battery Chargers

1. INTRODUCTION

The NTN4633C (117Vac, UL approved), the
NTN4634B (220Vac), and the NTN4921B (240Vac)
Single-Unit Rapid-Charge Battery Chargers are
accessory items for charging rechargeable nickel-
cadmium batteries. The chargers are approved for use
with the following standard-charge and dual-charge
batteries:

NTN4921B operates from a 240Vac, 50Hz power
source. Two light-emitting diode (LED) indicators
display charging conditions and battery fault
indications, such as open or shorted battery cells.

4. OPERATION

Normal battery operation is eight hours of use
followed by approximately 1 hour of rapid charge.
Place the charger in operation as follows:

a. Visually check the battery and charger charging
contacts for dirt, grease or other material which may
prevent good conduction, and clean if necessary.

b. Connect the charger's ac plug to the appropriate
ac power source. Both LED's will light momentarily.

CAUTION

Turn radio off before inserting battery (with radio) into the

2. SPECIFICATIONS

INPUT POWER | 117Vac, 220Vac, 240Vac; 50/60Hz
SIZE 7.72x5.12 x 3.14 in. (193 x 128 x 78.5mm)
WEIGHT 3.54 Ibs. (1.61kg)

CHARGE RATE | Approximately 1 hour

KIT NUMBER CAPACITY | CHARGE TYPE
NTN4564, NTN4584, NTN4822,
NTN4823, NTN4871, NTN5047, Medium Dual
ZLN6408
NTN4585, NTN4586, NTN4824,
NTN4825, NTN5049, NTN5414, High Dual
NTN5415, NTN5447, NTN5448,
ZLNB409
NTN4563, NTN4868, NTN5046 Medium Standard
NTN4588, NTN4869, NTN5048, High Standard charger.
NTN5413, NTN5446

c. Insert the battery, with or without radio, into the
charger pocket. When the battery contacts mate with
the charger's charging contacts, charging begins. If the
battery is within the proper temperature range (+8 to
+41 degrees C.), the red (CHARGING) LED wil! light to
indicate that the battery is rapid-charging.

NOTE

OPERATING
TEMPERATURE | 0° C to 50° C.
RANGE

To ensure proper charging, make certain that the battery
is pushed fully into the charger pocket.

RAPID-CHARGE
TEMPERATURE | 8°C. to 41°C.
WINDOW

3. DESCRIPTION

These single-unit rapid chargers are current
sensing, voltage sensing, current regulating devices
which provide two different charger rates; a one-hour
rate and a 16-hour rate. A dual-charge nickel-cadmium
battery is charged initially at a one-hour charge rate,
after which the charging rate is automatically reduced
to the 16-hour rate. A standard-charge nickel-cadmium
battery is charged only at the 16-hour rate. Either of
the batteries (dual or standard) can be left in the
charger indefinitely without any resultant harm.

The NTN4633C charger operates from a 117Vac,
60Hz power source; the NTN4634B charger operates
from a 220Vac, 50Hz power source, and the

d. Allow sufficient time for the battery to fully charge
(approximately 1 hour). When rapid-charging is
complete, trickle-charging begins. The red
(CHARGING) LED will turn off and the green (charge
COMPLETE) LED will turn on.

At this time, the battery has reached approximately
90% full charge and can be used. If the battery is left in
the charger, it will reach 100% full charge after
approximately two hours of trickle-charging. The
battery can be removed from the charger and used or
remain in the charger indefinitely.

If a battery which is outside the +8 to +41 degree
C. temperature range is inserted into the charger, it will
be trickle-charged. The green LED will light if the
battery temperature is above 41°C, or the red LED will
light if the battery temperature is below 8°C. Once the
battery moves inside the temperature window, the
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charger automatically switches to the rapid-charge rate
and charging continues as described in the steps
above.

5. CIRCUIT DESCRIPTION
(Refer to the schematic diagram)

a. General

Operating voltage (B+) is developed from a step
down transformer (T1), with a fused primary, driving a
full-wave bridge rectifier (CR1-CR4). The B+
(approximately 30Vdc) output is applied to a number of
transistor stages and to a precision 12-volt regulator
circuit (U4). The regulated 12Vdc (A) is applied to
various transistor stages and to most of the logic
circuits. A reduced B+ voltage (approximately 27Vdc)
is applied to the Vcc input at U1 pin 4.

Charging current for the battery is provided by a
constant-current source. The charging current is
controlled by a current regulator with negative
feedback. The current regulator is comprised of
transistor circuits (Q1-Q86), a differential amplifier
(U1C), and a single-input amplifier (U1D). Under
normal charging conditions, transistors Q2 and Q6 are
turned on, R10 is effectively shorted (rapid charge
condition). For a momentary increase in charging
current, the voltage across R14 will increase. The input
to U1C pin 10 increases, which produces an increased
output at U1C pin 8. The higher potential at U1C pin 8
is fed through CR8, R21, and R22 to U1D pin 13. This
higher input at pin 13 reduces the output at U1D pin
14, which is passed through R15, CR7, and VR2 to
reduce the drive of Q3, then Q1. The reduced drive of
Q1 results in a reduction of charging current, returning
back to normal.

Diodes CR5, CRS, transistor Q4, and resistor R73
provide for a constant current input of transistor Q2,
ensuring Q2 to be turned on, independent of battery
terminal voltage and charge rate. Together with Q5,
this constant current source can be switched off for
trickle-charging, by switching off Q5, consequently Q4,
and Q2. With Q2 turned off, resistor R10 is added in
the charging path.

Rapid-charge charging current for a high-capacity
rapid-charge battery is approximately 830mA. Trickle-
charge current for the same battery is approximately
72mA. The following chart lists the two different
capacity batteries and the battery's respective RC,
rapid charging current, and trickle charging current.

BATTERY T1 CHARGE CURRENT
CAPACITY RC TRICKLE | RAPID
Medium 5.6k 50mA 550mA
High 3.3k 80mA 830mA
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b. Maximum Current Limiter

The maximum current limiter is a protective circuit
for the charger. If the charge rate exceeds a
predetermined threshold, set by resistors R30 and
R31, the output at U2A pin 1 goes high. This high turns
on Q7, which turns off Q6. With Q6 turned off, the
charging rate is no longer a function of RC, but a
function of resistor R23. The charging current is limited
to approximately 830mA.

c. Battery Sense Detect

With no battery in the charger, the voitage at U1B
pin 6 is approximately 9.6V, which holds the output at
U1B pin 7 low. When a battery is placed in the charger,
via the conduction of transistor Q6, the voltage at U1B
pin 6 drops to approximately 2.2V (during normal
charging) or lower (if either the dynamic voltage clamp
circuit or the open cell detect circuit is activated). The
voltage drop at pin 6 of U1B, results in a high output at
U1B pin 7, which turns on transistor Q8 and the red
CHARGING LED, CR18.

d. Temperature Window and
Bistable Multivibrator

Comparators U2C and U2D sense the RT line and
set the cold and hot sides of the temperature window
respectively. The cold side temperature is 8 degrees C.
The hot side temperature is 41 degrees C. In a normal
rapid-charge condition, a voltage level which
represents the battery's temperature is felt at U2C pin
10 and U2D pin 9. As the battery charges and the
battery's temperature rises, the voltage at U2D pin 9
decreases. At 41 degrees C., the low level input at
U2D pin 9 reaches a point that triggers the output at
U2D pin 14 to go low. The low output of U2D is applied
through CR12, CR13, and R13 to the base of Q5 and
the following sequence occurs. Transistor Q5 turns off,
Q4 turns off, Q2 turns off, resistor R10 is placed in the
charging circuit, and the battery trickle charges. The
low output at U2D is also applied through coupling
capacitor C15 to U3A pin 7, which triggers the output
of U3A at pin 1 to switch from high to low. This low
output at U3A pin 1 is applied to the LED display
circuitry via Q8, turning off the red (CHARGING) LED,
and via Q10/Q9, turning on the green (charge
COMPLETE) LED. When the battery's temperature
cools down below 41 degrees C., the outputs of U2D
and U3A are latched low via feedback through diode
CR14. This feedback latching prevents a fully charged
battery from being rapid-charged again.

When a battery outside the cold temperature
window is placed in the charger, the battery sense
detect circuit, via U1B, turns on the red (CHARGING)
LED. The temperature window circuit, via an increased
voltage level at U2C pin 10, triggers a low from U2C
pin 13 to initiate trickle charging. The output of U2C is




isolated from the output of U2D by diode CR13. Thus,
the green LED remains off and the red LED remains
on. When the battery's temperature rises and enters
the temperature window, the output at U2C goes high,
Q5, Q4, and Q2 turn on, and the battery begins rapid
charging.

e. Oscillator

The oscillator circuit turns the green and red LEDs
on and off (flashing) to indicate that a problem (shorted
or open cells or shorted contacts) is detected with the
battery or battery contacts. Whenever the potential at
the cathode is lower than the anode of diode CR26 (a
low from U2B pin 2 or a low from U3D pin 14), the
oscillator becomes activated. The oscillator output at
U3B pin 2 flips back and forth (high to low), and is
sent to the LED display circuit. On the low cycle, both
transistors (Q8 and Q9) are turned off and both LEDs
are turned off. On the high cycle, both transistors are
turned on and both LEDs are turned on. If a problem
occurs during the charge complete cycle, only the
green LED will flash.

f. Battery Open Circuit (O/C) Detect

During normal charging conditions (good battery)
or when a battery is not in the charger, the voltage at
the cathode of CR16 is somewhat higher than the
anode voltage. The output of U2B at pin 2 is high.
When an open-circuited battery is detected (RC
present but no charging current), the low impedance
path of RC (compared to R53) causes the voltage at
the anode to drop to a very low level. This low-level
input (2.2V to 1.2V) at U2B pin 5 flips the output (U2B
pin 2) high to low. The U2B low is passed to the LED
display circuit, turning on the green LED (CR21). The
U2B low is also passed to the oscillator circuit, which
triggers both LEDs to flash.

g. Shorted Cells and Short Circuit Detect

This circuit detects shorted battery cells and
shorted contacts by monitoring the battery's terminal
voltage (BATT B+). Low battery voltage at U3D pin 9
triggers the comparator (for rapid-charge battery or
standard-charge battery) to produce a low output at
U3D pin 14. A low from the comparator keys the
oscillator to flash the LEDs and to trickle-charge the
battery.

h. Dynamic Voltage Clamp

During normal charging conditions, a low voltage
level at U1A pin 2 holds the output at U1A pin 1 high.
As the battery voltage (BATT B+) increases, the input
voltage level at U1A pin 2 increases. If the BATT B+
voltage increases to a predetermined threshold level
(approximately 15.5 volts), the higher potential at U1A
pin 2 triggers the output at U1A pin 1 low. This low
output from U1A pin 1 overrides the output at U1D pin
14, and reduces the base drive current of transistor
Q3, hence that of Q1. This negative feedback action to
reduce the charging current results in maintaining a
constant battery terminal voltage (15.5 volts). This
circuit prevents overvoltage conditions that could
damage the radio's electronics if the radio is attached
to the battery when charging.

6. MAINTENANCE
a. Fuse

The fuse (F1) in the primary circuit of transformer
(T1) is the only user serviceable part in the charger. if
necessary, replace this fuse with one the same size
and rating as marked, or refer to the electrical parts list
for the proper electrical specifications. After replacing
the fuse, if the charger still fails to operate properly,
contact a local Motorola Service Shop (MSS) for
repairs.

DC VOLTAGE MEASUREMENTS CHARTS

b. Radio Contacts

If the red LED does not turn on when a battery is
inserted into the pocket, check the contacts of the
radio for dirt, grease, or other foreign material. Clean
the contacts if necessary.

¢. DC Voltage Measurement Charts
In the following charts,

*  Measurements were taken at 25 degrees C with a
Fluke 8010A digital multimeter

» All voltage readings are dc and referenced to
charger ground

» DC voltages designated with an "*" will vary with
the temperature of the battery

[ | | a1 | 02 JasJas]as] as o7 a8 [ a0 | a0 Jvm]
CHRG.
BATTERYANDCONDITION B+ cur | E | B | ¢ | B [E (B |8 |8B|B|c|e|s|c|[elcl|le|[s]ec
BATT | mA
NO BATTERY 10.76 - 282 | 28.2 19 1.89 |10.76 | 0.00 | 192 | 0.08 | 9.28 | 9.69 | 9.25 0.06 {268 | 0.03 | 26.6 | 0.00 {11.73) 0.53 |11.84
RAPID CHARGE (MEDIUM) 12.85|563.5| 22.3 | 21.6 |15.79 | 14.87 | 14.07 | 0.62 1480 | 0.70 270 | 218 | 210 | 0.06 ] 0.09 | 0.71 | 20.7 | 0.00 [11.74 0.02 |11.85
COMPLETE CHARGE (MEDIUM) |12.84 |51.14 | 26.8 | 26.2 |15.55 | 3.99 12.94 1 060 |1555] 0.17 | 270 | 2.18 | 2.10 | 0.07 | 25.4 0.15 1 0.08 | 0.71 [ 0.60 | 1.25 |11.85
RAPID CHARGE (HIGH) __| 1286 18055 | 20.8 |20.00 [16.40 [ 15.44 [ 1462 | 0.63 [15.39 | 0.71 [ 0.05 | 2.18 | 0.05 | 065 | 0.10 | 0.71 [19.10 | 0.00 11174 | 002 (1156
COMPLETE CHARGE (HIGH) _ [ 12.83 [72.51 | 265 | 25.8 |16.0 | 9.0 [12.99 [ 0.60 [ 16.09| 0.17 [ 0.05 [ 2.18 | 0.00 | 0.63 | 251 | 0.15 | 0.08 [ 072 | 060 125 1182
[ [ u1 | u2 | u3
BATTERY AND CONDITION B+ 1 2 3 5 6 7 8 9 10 12 13 14 1 2 4 5 6 7 8 9 10* 11 13 14 1 2 4 5 ] 7 8 9 14
NO BATTERY 268 |1 255 | 566 | 761 | 697 1 964 | 061 | 000 |1060) 9.23 | 2.17 | 968 | 0.00 | 0.06 11.52 1214 |1 393 [ 6.88 | 0.00 | 291 |11.83|1183| 7.32 | 0.08 118311183 |11.73 ]| 9.6t |11.49| 1.11 |11.80| 1.10 | 566 |11.77
RAPID CHARGE (MEDIUM) 215 1202 | 667 | 761 | 697 | 218 | 20.1 | 856 |[12.09[1236 | 2.17 218 | 7.30 | 0.06 |11.54 | 2.14 | 3.93 | 6.88 | 4.34 | 2.96 6.89 [ 689 | 744 |1180([11.79]11.84 [11.74 ]| 9.63 [11.79] 763 |11.81 ] 2.18 | 6.67 11.79
COMPLETE CHARGE (MEDIUM) 259 1246 1665 ]761 | 698 {218 | 245 | 8.69 [12.07 |1223] 217 | 2.18 | 6.88 | 0.07 11481 2.14 | 393 | 689 | 441 | 292 J 062 | 062 7.33 | 075 | 0.11 | 0.06 |11.74] 963 |11.79] 764 | 223 | 2.18 | 6.65 [11.79
RAPID CHARGE (HIGH) 19.10 (17791 669 | 761 | 6.98 | 218 [17.71 |12.12 |1257 |12.75 | 2.17 | 2.18 749 [11.19[1155] 214 | 393 | 689 { 840 | 295 | 6.90 6.90 | 7.44 |11.80 [11.79011.85|11.74| 963 |11.79| 764 {11.82]| 2.18 | 6.69 |11.79
COMPLETE CHARGE (HIGH) 248 1236 | 665 ) 761 | 698 | 2.18 | 235 [12.13|12.51 {1267 217 | 218 | 7.01 J11.19 11481214 | 393 | 689 | 840 | 292 | 062 | 0.62 7.33 | 0.75 | 0.11 | 0.06 [11.74] 963 |11.79]| 763 | 223 | 2.18 | 665 |11.79

11






Fl [Rep A CURRENT REGULATOR

PI*WI* @? R4
RIO )
CR1 CR2 Ql 2!
HOT 30, VDC . A~ . CRS CRs L2 2 . CHARGING COMPARTMENT Z
GND »— bt g
NEUTRAL B D{CR3 Y CR4 ok al R3 Y[l L R7 Q2 o aor !
7 Rl o L i0oour (BYRvi 3 R2 268 Tarowr 150k ‘ T3t [ i
f - 330 - = I
1A F16. 1 ! B+
, =
i R6 R73 | -
g EG 12VDC f ® W 430 04 0 L /T |- RC |BATT
: 71 e 3 Vuc1c 27V £ x ’\*633 NG
e g *Xces 2 *Lece = -2 RI7 RIS R74 ‘ /90 [c3ay
L I 22uF J_ : uF e 150k ZOOk 10k C59 LAY =
FiG. 2 - N - Q3 VR2 a7k 3R RIS D, 12 L2
% % % TRANSFORMER (T1) WIRE COLORS 9 & Ik CRT) sk, 14\/‘1—"3 Q6 ; 2uH
VAC | PRIMARY | SECONDARY | CONN. POINTS ] FIG. 6.2V < :
R2l Rzz R23 R24 &V
7 [RED BLK| WHT oRG | B To D | 1 = 3 ¥ 1sv
A i 33 ™ 72 470k - MAX CURRENT LIMITER
220 [RED BLK| BRN ORG | ¢ 10 D | 2 o5 e L Lol > : ]
240 |RED BLK| BRN WHT [ B TO D | 2 R9 3 | 330 Rig R25 +1 cio tres
M J_ a1z L+ 'c?__ = IM 3 R20 33k T 10uF] 56k
% % AC LINE CORD (W) WIRING 4 = ok 1 1: Y J 47k ¥ =
CHARGER NO | VAC HOT | NEUTRAL | GROUND F'52, EI_G,k _-|c7 = 0\7 :’:)2& 4.7k 7 ] ggko
NTN4633C | u7 | smooTH| RiBBED RN = w—i{R) 0.I15uF 9 . uﬁz |s
NTN4634B | 220 | BRN | BLU — TEMP_WINDOW ; L 1 " R3I
_ 1.2uH = R29 47k
NTN492B | 240] BRN | BLU GRN-YEL| A RaG & R2S
ﬂ? ) O M [Ra8 =
5k LRSI
BISTABLE R4 Il 1 15k ¥
vz2.3 Ty OSCILLATOR MULTIVIBRATOR 33 CRIZ B30 CRI7____BATTERY 0/C DETECT
2 A SR" » vzc R49 +J_ a7 CRIS . ?’:‘5.’2 ®
= ® ¥ CRI3 15k T 470 ” R
v [ R38 R40 3 R4l uzD s Rs3 "5
uy Vee 10k 150k 3 100K ot YD 49 | ¥CRI4  CRISY 100k
4 R3 L R33 2 R34 $R36 U3A_ g o5 R45 | A L U8 s
10k 3 5.6k 5.6k 1100k | 0.15 10k T R50 "
"< 7 ; 4
1 use o * € P o Teos
- 2~ ] - | $R42 lcrioL cia ™ = T 1oF ggks
42 ' R39 ] 180k T 10uF = 1
+1 cl2 = = " =
R35 R377T jOuF 33k =
Ik 470{ q,?
1L L R57 L
IR | 3 : rs9 |
LED DISPLAY 100k 3 sek §
& [mams] e D>
2 98 RSS 3 ' uIA BATTERY_ SENSE-DETECT
1 1 s R60
CRI8 |ng4 Q; 1_ = j_loz)k QP
. [ = DYNAMIC VOLTAGE_CLAMP _ | s R62
R4 RS54 33k
3.3k 10k 5
o U G
= CRI9 R6I uiB
o 33k | J‘c
CHARGE CR20 | R63 T~ C20
» CR26 3
COMPLETE] (GREEN) ¥ R68 4Tk | 3%
R65 i
A 15k Q9 -
CR27
cR2I L
- RS i ITEM REVISIONS CHART
Q 47k xCR22 ITEM NO SUFFIX
So 010 = CRZ3 SHORT
{ - > U3D R7I CIRCUIT DETECT NTN4633C
4 3 390k NTN4634B
CR24 L ¥, CR30
Re7 c:zs S — _Lc:; NTN4921B
R R72
X 82k 1: 100uF %= CONNECTED BELOW BATTERY HOUSING
63D81108C48-A

SCHEMATIC DIAGRAM 13




Exploded View Parts List, Rapid Charger  TPLF-3454.8

NTN4633C (117Vac)
NTN4634B (220Vac)
TORQUE CHART NTN4921B (240Vac)
ITEM SCREW TORQUEIN ITEM MOTOROLA
NO. SIZE INCH POUNDS NO. PART NO. DESCRIPTION
6 8-32 x 3/8" 10 1 0105957M08 ASSEMBLY, Top Housing; includes:
7 8-32 x 3/8" 30 Housing, Escutcheon,
9 6-32 x 3/8" 8 and Fastener Clip
21 440 x 3/8" 5 2 0102712J16 ASSEMBLY, Circuit Board with LED's
2 4-40 X 316" 5 3 See Note TRANSFORMER (T1)
4 0102712013 ASSEMBLY, Base Plate; includes:
Brackets, Single Lug Terminal Strip,
TEPF-20974-0 Base Plate, and 4 Rubber Bumpers
5 5405228Q02 LABEL, Caution
6 0300138574 SCREW, Phillips Hd.; 8-32 x 3/8" (5 req'd)
7 0300131632 SCREW, Tapping; Slotted Hd.;
8-32 x 3/8" (2 req'd)
8 1305130Q01 GRILL, Base
9 0300138035 SCREW, Phillips Hd.; 6-32 x 3/8"
10 0905724C02 RECEPTACLE, Fuse Holder
11 See Note FUSE (F1)
12 4205723C01 RETAINER, Cable
13 4305233001 SPACER
14 See Note ASSEMBLY, Cabie (P1, W1)
15 3305360N01 LABEL, Cable
16 0200007005 NUT, Hex; 6-32 x 1/4" x 3/32"
17 3805637M02 CAP GUARD, Fuse Holder
18 3805637MO1 CAP GUARD, Terminal
19 3305334N22 LABEL, Info
20 0105957M07 ASSEMBLY, Partition; includes:
Thermal Partition, Charging Contacts,
Fastener Clip, and Capacitors C33, C34
21 0300120938 SCREW, Phillips Hd.; 4-40 x 5/16"
22 4305552N01 BUSHING, Nylon
23 1405154N01 INSULATOR, Mica
> 25 0200120486 NUT, Hex; 4-40 x 1/4" x 3/32"
26 0300120938 SCREW, Phillips Hd.; 4-40 x 5/16"
27 0705567P01 HOLDER, LED
28 - 4210217A26 TIE WRAP
29 1305412R01 GRILL, Thermal
30 3305455U01 LABEL, Pocket

NOTE: Refer to Electrical Parts List for part number and description.

CEPF-17356-A

NTN4633C, NTN4634B, and NTN4921B

END OF DOCUMENT 14  EXPLODED VIEW AND EXPLODED VIEW PARTS LIST




