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TRANSISTORS TR1-TR2 are 
N-MOSFET HEXFET IPAK
N 55V 36 A IRLU2905PBF 
Zener inside: enhancement
mode 27mOhm on 
(ElfaDistrelec 70-085-70) 
(iCircuit symbol differs)

yellow
weak
mounted
right

Drawing 36B Trickle dummy load
disconnects hearing aids external charger
after 2h.icircuit / PDF
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R_ext

notCLK

MR

Q9

Q8

Q10

VCC

D3 (Comp_4060_cnt)

P1 P16

P8 P9

RS = 1M

RX1 = 270
CX = 1uF

1.5h = 5400s
2.0h = 7200s (used)
Q14 goes high after
2exp(14-1) = 8192
CLK cycles

2.0h meas.:
Q5=13.6s
Q4=6.8s

R4 = 100k

R2 = 18

R3 = 22

D2.2
D2.4

D2.1

R6 = 100k

C2 = 2.2nF

NAND gate latch
http://hyperphysics.phy-astr.gsu.edu/hbase/Electronic/nandlatch.html

NAND gate latch
Low pulse sets 
same gate output
to high if other 
input is high

High for 5400s
once and only once

Dummy load only when 
real load  is on

Dummy
load
125mA
@5V (*)

5V OUT

Real,
weak
load

To USB-A
female (*)

Duty cycle 3/4

High on timed out

Above: OSCILLATOR
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4A

4B

VDD

SN74HC132 
Schmitt-trigger inputs
Quad two-input NAND
A1 & B1 -> Y1 etc.

HEF4049BP
6 * INVERTER
1A -> 1Y etc.
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Q7

Q4

GND C_ext

R_ext

notCLK

MR

Q9

Q8

Q10

VCC

Comp_4060_cnt

CD4060BF
14-stage oscillator
and binary divider
50 uA power

D1.1

D1

D2

Q

notSET
Q to high

notQ

notRESET. Q to low
T = 0.6 * R * C =
0.6 * 100k * 2.2n = 132 us

R1 = 22k

D1.4

R5 = 1M

220nF

D1.5

High pulse
at start-up,
then low

Low pulse
at start-up,
then high

RX2 = 100k

OSCILLATOR
T = 2.2 * RX * CX
2.2s = (1M, 1u)

1.5h
5400s / 8192 = 0.66s
0.66s = 2.2 * 1u * 300k
Tested to 280k

2.0h (USED)
7200s / 8192 = 0.88s
0.88s = 2.2 * 1u * 400k
Tested to 370k then 
meas.: 27.3/32=0.853s

RS = 2 to 10 * RX

Internal
decoupling
and
discharge

Low
at start-up
T = 0.6 * R * C =
0.6 * 1M * 220n =
130 ms

MR = reset

RESET
of MR needed
since even Q14
may start off 
as high
(tested).
Same pulse
to notSET
outlasts 
notRESET

Duty cycle
1/4 meas.:

6.8s on
20.5 s off
27.3s per

AFTER 
POWER-UP

first load
20.5s for

6.8s

1

2

5V IN

From 
USB-A
male (*)

D1.6

D2.3

C1 = 220nF
1-G
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13, 15 N.C.
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15

5 gray

4 brown

14

2-D

3-S

1-G

2-D

3-S

TR1

R9 = 3.3k

Shorting latch
upper, lower pos.
or none:

red
mounted left

green green

blue

violet
violet

violet

gray
violet

blue
green

yellow

Mounted: LEFT                                                                                    CENTER                                                                                       RIGHT

TOTAL LOAD

Max 125 mA
min  0.5 mA

plus real,
weak load

Discussed at https://www.teigfam.net/oyvind/home/technology/239-fully-charging-hearing-aids-from-power-banks/

Only power
cables will protect

from any
other voltage
than 5V being
agreed upon

between power
bank and hearing

aid charger

(*)


