\Ver 1.2

16-Chanel High Voltage Analog Multiplexer

Part Number: BM1840AMDRH/AMFRH

b R B F H AR 5 P

mEfix Beijing Microelectronics Technology Institute




A e FIHRTTH

mEm%x Beijing Microelectronics Technology Institute

Page of Revise Control

Version Publish Revised
Revise Introduction Note

No. Time Chapter
1.0 2017.09 - -
1.1 2018.3 - Changed the template

Chapter 2 Added the SEGR
1.2 2018.5 ) o

Appendix Modified figure “Typical application 2”

BM1840AMDRH/AMFRH 1




RN R FERTF T

e 6ling, Mieoalaatronics’ Teapnotogy Tnstites ——
TABLE OF CONTENTS
L. UNIQUE TRALUIES ...ttt ettt et e aa e neeneas 1
N B 1S ] )£ o] o SRR 1
3. Functional BIOCK diagram ............coeeieieiiiieninneeeeeee e 2
4. PIN CONTIGUIALION. ....cuiitiitiiiiiiieit ettt nne s 2
5. DEVICE UESCIIPLION ..cuveeieeeeieeiee et ete sttt te ettt e st e e e e ae e teenaesaeesreeseesaenseenes 3
BLTIUIN TABIE .o 3
5.2 TESE CIICUILS ..veenieeiieeeieieeie sttt et sttt ettt e et e saeeste e e e saeenaeeneas 4
5.3 Performance CharaCteriStiCs .......ccovuereeiierieniieieeeeseeie e 5
5.4 Storage CONGITION .......ccveeuieiiieieceeie ettt st sreeaesrnens 11
5.5 Absolute Maximum RALINGS .......ccceevevieiieieeieseere et sre s 12
5.6 Recommend operating CoNAITIONS..........coererieierierienieneeeseeeeeeeeee e 12
5.7 Radiation hardened performance ...........coceeeeeeienieneneneseseeeeeee e 12
6. Electrical CharaCteriStiCs ........covieieieieieriesie e 12
7. Package outling dimenSioN .......cc.cceeiuieiiieieieeie et 14
Appendix : Typical apPliCaAtION .......c.coveiiiiiirereee e 17
BM1840AMDRH/AMFRH 2



A e FIHRTTH

@@m% Beijing Microelectronics Technology Institute RS

Unique features

» Radiation Environment

- Irradiation 30Krad(Si)

- The Single Event Latch-up Immunity
Low Power Consumption

Fast Access Time 1000ns

High Analog Input Impedance During Power Loss(Opn)

Excellent In Hi-Reliable Systems
Break-Before-Make Switching
No Latch-Up

ESD 2000V

NV V V V V V VY

Description

The BM1840AMDRH/BM1840AMFRH is a radiation hardened, monolithic 16
channel multiplexer. It is designed to provide a high input impedance to the analog
source if device power fails (open). One of sixteen channel selection is controlled by a
4-bit binary address plus an Enable-Inhibit input which conveniently controls the
ON/OFF operation of several multiplexers in a system. All ports have electrostatic
discharge protection. The supply voltage of BM1840AMDRH/ BM1840AMFRH is
upto =12V, so itis necessary to evaluate the risk of SEGR(Single Event Gate
Rupture) when it is used in space environments.
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3. Functional block diagram
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Figure 3-1. Functional block diagram

4. Pin configuration

The pins description of device are shown in figure:

v+ [1] b 28] out
NCE Ev-
ne [3] 26] IN 8
IN16 [4] _ 25] IN7
IN15]5] gE 24] IN 6
IN 14 [6] |°§°£ 23] IN 5
IN13 [7] gg 22] IN 4
IN 12 [8] << 21] IN 3
IN 11 [9] %;DU 20] N 2
IN 10 [io] Il ELE
N9 1] 18] EN
GND [12 [17] A0
VREF [13] 16] A1
A3 [14] [15] A2

Figure 4-1. Pin description
Table 4-1. Pin Description

Symbol Description

IN1~IN16 Signal Input

BM1840AMDRH/AMFRH 2
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AO0-~A3 Address Select
EN Chip Enable
V+ Positive Power Supply
V- Negative Power Supply
ouT Signal Output
VREF 5V Reference
GND Ground
NC No Internal Connect

5. Device description

5.1 Truth Table
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5.2 Test Circuits

OH

RESISTANCE ¥5. INPUT SIGNAL LEVEL

I (OFF) LEAKAGE CURRENT

—e | mA
) 15 (OFF)
v
4
:GO\CGUT
Roy = ¥z
Y OD l
m O
— 8V T T
Ip(0OFF) LEAKAGE CURRENWT Ig(0OFF) WITH POWER OFF
I5 (OFF)
Ip (OFF)
O\O out| —O
DO A O
0] 0]
T Q T o
=8V = — Fav 12V —
IptON] LEAKAGE CURRENWT
IN
SO\CIJLIT
O
+HY —
-l- @ 1p (ON)
FEV =
ACCESS TIME vs. LOGIC LEVEL
7 Az IN 1 i2v,ov 0 O _____ 40V
5081 Ag  IN 2-15 1 50%— 1 50%
IN 16 oo 00O Vv, 12V Va 8V
- EN auT Vout Vour I :
| | | |
¥ GND 10k 50 pF ! lﬁo% | fso%
| | : L oV
_>:t0N(A]I<_ —>|t0FF(A):<—
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ENABLE DELAY (tON(EN), topF(EN))

VEN a.0 v
© A3 IN1f—— & 48V 1 50z 1502
_ BV
Ag  IN 2-16 — |
50% 50%
EN ouT | Vout Vout L
£ t |‘
1)) -
5040 1k 50 oF ON (EN) == OFF (EN)
BREAK-BEFORE-MAKE DELAY
(toren)
Az IN 1 o +4V 4.0V
5041 Ag  IN 2-15 — S0%
Q; Vi L .8V
IN 16 VouT
_ 50% 502
8 V—— EN ouT | Vourt
¥ GND wa 50 oF - fto

5.3 Performance Characteristics

5.3.1 In different power supply, Time vs. Temperature

In different power supply, TON(A) vs. Temperature

TON(A)

TON(A)(us)

0.8

0.7

0.6
0.5

P

—4—TON(A) V=210.8V

0.4 Begpe=lir

0.3

—l—=TON(A) V=12V

0.2

0.1

0 T T T T T T T T
-55 -35 -15 5

25 45 65 85 105 125

TON(A) V=+13V

Temperature(C)

Figure 5-3-1 TON(A) vs. Temperature
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In different power supply, TOFF(A) vs. Temperature

TOFF(A)(us)
0.9

0.8
0.7

TOFF(A)
0.6

g S %

0.3
0.2
0.1
0 T 1 1 \ T T T \ 1
55 -35 -15 5 25 45 65 &5 105 125

=—4—TOFF(A)V=210.8V
== TOFF(A) V=212V
=== TOFF(A) V=£13V

Temperature(C)

Figure 5-3-2 TOFF(A) vs. Temperature

In different power supply, TON(EN) vs. Temperature

TON(EN)

TON(EN)(us)
1.2

1

0.8

0.6 E

0.4

0.2

0 T T T T T T T T 1
55 -35 -15 5 25 45 65 85 105 125

=—4—TON(EN) V=£10.8V
=l—=TON(EN) V=212V
=e=TON(EN) V=113V

Temperature('C)

Figure 5-3-3 TON(EN) vs. Temperature

In different power supply, TOFF(EN) vs. Temperature

TOFF(EN)

TOFF(EN)(us)

0.66

0.64

0.62

0.6 F

0.56

0.54

0.52 T T T T 1
55 35 15 5 25 45 65 85 105 125

=—4=—TOFF(EN)V=%10.8V
== TOFF(EN)V=%12V
== TOFF(EN) V=£13V

Temperature(C)

Figure 5-3-4 TOFF(EN) vs. Temperature

In different power supply, TOPEN vs. Temperature

BM1840AMDRH/AMFRH 6
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TOPEN(ns) TOPEN
450
400 ’/I-r
350 A
300 -
250 - —4—TOPEN V=£10.8V
200 ——TOPEN V=412V
150 1 s TOPEN V=413V
100 Ve | ]

50

0 L ' Temperature(C)

55 -35 -15 5 25 45 65 85 105 125

Figure 5-3-5 TOPEN vs. Temperature

5.3.2 In different power supply, Leakage Current vs. Temperature

In different power supply, +ID(ON) vs. Temperature

+ID(ON)(nA) +ID(ON)
14
12 f\ A
10 -
8 —4— +ID(ON) V=£10.8V
6 e —m— +ID(ON) V=£12V
4 —#— +ID(ON) V=£13V
2
© Co T Temperature(°C)

55 35 15 5 25 45 65 85 105 125

Figure 5-3-6 +ID(ON) vs. Temperature
In different power supply, -ID(ON) vs. Temperature

-ID(ON)(nA) -ID(ON)
16
14
12
10
3 =—4— -ID(ON) V=210.8V
== -ID(ON) V=212V
(5]
—4— -ID{ON) V=413V
4
2
© oo Temperature('C)
-55 -35 -15 5 25 45 65 85 105 125

Figure 5-3-7 -ID(ON) vs. Temperature
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In different power supply, +IS(OFF) vs. Temperature

+IS(OFF)(nA) +|S(0FF)

18

A
b / \R
A\

—m— +IS(OFF) V=1+10.8V
. —— +IS(OFF) V=£12V
e +|S(OFF) V=£13V

8
6
4
2
0

—— Temperature(C)
-55 -35 -15 5 25 45 65 85 105 125

Figure 5-3-8 +IS(OFF) vs. Temperature

In different power supply, -IS(OFF) vs. Temperature

[IS(OFF)(nA) -IS(OFF)

14

12 A

10 + /
8 == -|S(OFF) V=£10.8V
6 4 —fl— -IS(OFF) V=£12V
a —ae— -IS(OFF) V=213V
2
0 — — ——— Temperature(C)

-55 -35 -15 5 25 45 65 85 105 125

Figure 5-3-9 -1S(OFF) vs. Temperature

In different power supply, IS(OFF)Power Off vs. Temperature

isorrpowerorr(na) |S(OFF) POWEROFF

14
12 r
10
\ //0 —e—IS(OFF) POWEROFF
3 LA V=£10.8V
4 —8—15(0OFF) POWEROFF
V=£12V
4 - —i—IS(OFF) POWEROFF
V=113V
2
0 T T T T T T T T 1 Temperature(OC)

55 -35 -15 5 25 45 65 85 105 125

Figure 5-3-10 IS(OFF)Power Off vs. Temperature

In different power supply, +ID(OFF) vs. Temperature

BM1840AMDRH/AMFRH 8
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+ID(OFF)

+ID(OFF)(nA)
3.5

5 R

AN .
A N\

=4— +|D(OFF) V=£10.8V

1.5 == +|D(0OFF) V=112V
L 4 —de— +|D(OFF) V=213V
0.5
A
N Y 0
0¢ 7 77 Temperature('C)

-55 -35 -15 5 25 45 65 &5 105 125

Figure 5-3-11 +ID(OFF) vs. Temperature
In different power supply, -ID(OFF) vs. Temperature

ID(OFF)(nA) -ID(OFF)

3 A

2< \/ —o—v:ilo.sv
NERNW/ A Y

g W vy
0 T T T T T T T

55 35 15 5 25 45 65 g5 105 remperature(C)

Figure 5-3-12 -ID(OFF) vs. Temperature
5.3.3 In different power supply, Power Current vs. Temperature

In different power supply, I1(+) vs. Temperature

I(+)(uA) I{+)
250
ZOOW
150
—4—|(+) V=+10.8V
100 == |(+) V=212V
e |(+) V=113V
50
0 ; ; : ; : . . ; . Temperature('C)
-55 -35 -15 5 25 45 65 85 105 125

Figure 5-3-13 I(+) vs. Temperature
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In different power supply, I(-) vs. Temperature

I(-){uA) I(-)

200
180
e
1 S — T | e S B
140 ,hﬁﬂ )
120
100
80
60
40
20
0 T T T T T T T T T
-55 -35 -15 5 25 45 65 85 105 125

== |(-) V=£10.8V
== |(-) V=£12V
I(-) V=213V

Temperature(C)

Figure 5-3-14 1I(-) vs. Temperature

5.3.4 In different temperature, Power Current vs. Digital Input

Signal Frequency

In different temperature, I(+) vs. Digital Input Signal Frequency(Power Supply

V+=12.0V, V- =-12.0V)

I(+)(uA) I+

14000

12000

10000

8000 ——I(+)-55°C
6000 +—— ——((+) 25°C
4000 I(+) 125°C

2000 L—/._:____P—-é
0 - Fre.(KHz)

100 200 300 400

500

Figure 5-3-15 I(+) vs. Digital Input Signal Frequency
In different temperature, 1(-) vs. Digital Input Signal Frequency(Power Supply

V+=12.0V, V- =-12.0V)

BM1840AMDRH/AMFRH 10
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1(-)(uA) I-
14000

12000 B

10000
8000 ——I(-)-55°C
6000 +— 7»4 ==I(-) 25C
4000 I(-) 125°C
2000 t,—i-:_____?_—d

0 -

' ‘ ' ‘ Fre.(KHz)
100 200 300 400 500

Figure 5-3-16 I(-) vs. Digital Input Signal Frequency
5.3.5 In different temperature, RON vs. Analog Input Voltage

In different temperature, Ron vs. Analog Input Voltage(Power Supply V+ = 12.0V,
V- =-12.0V)

Ron(Q) Ron
800 |
700 ;

600

500 —
400
300
200

| &

== 557

=257

s

L 4
L 4

125°C

100

0 T T T T T T T 1 VS(V}
-4 -2 0 2 4 6 8 10 12

Figure 5-3-17 Ron Vvs. Analog Input Voltage
5.4 Storage Condition

The warehouse environment of BM1840AMDRH/BM1840AMFRH should be
consistent with requirements of the 1 class warehouse, and comply with the
requirements of 4.1.1 of “The Space Component’s effective storage period and
extended retest requirements”:

The device must be stored in a warehouse with good ventilation and no acid,

alkaline, or other corrosive gas around. The temperature and humidity should be

controlled within a certain range as follow:

BM1840AMDRH/AMFRH 11
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The Class of Storage Environment

Symbol Temperature(°C) Relative Humidity (%)
I 10~25 25~70

II -5~30 20~75

I -10~40 20~85

5.5 Absolute Maximum Ratings

8)  +VSUPPLY 10 GROUNG(V-)r e resseessesssesssesssesssnsssississii +13V
D)  -VSUPPLY 10 GFOUNU(V-):++++++ssseesseessesssesssesssesssissiissiisstistiins 13V
c) Digital INput OVervoltage (+Vin, +Va) = weeessesssesssessssssesseisens VREE+4V
d) Digital INput OVErvoltage (-Vin,-Va) = wseessesssesssesssmsssnssnnsen. GND-4V
e) Storage Temperature Range (Tstg) ...................................... -65°C ~ + 150°C

f)  JUNCLION TEMPETALUFE(T]) e resrsreessseerssssresssssmsss st 150°C
g) Thermal Resistance(Rin-cy ) == 19°C/W( DIP28); 15°C/W(FP28)

5.6 Recommend operating conditions

O PRy
0)  AVSUPPLY 10 GrOUNG(V-)---rrrrrsesresresesetoetrssosososoe 12V
©) VREF 10 GIOUNA(VReE) -+ttt sy
0)  ANGIOG INPUL RANGE(Ve) oot AV~ 412V
) LOGIC LOW LEVEI(VaL) oottt 0.8V
£ LOGIC High LeVe(Vay) oottt 4.0V
Q) Operating Temperature Range-----rrrrrrirerresri E5C ~ +125C

5.7 Radiation hardened performance

a) Total lonizing Dose: >30K Rad(Si)
b) The Single Event Latch-up Immunity

6. Electrical characteristics

Electrical characteristics table

Switch On VS=4V, ID=+ImA, V
_ R(ON) " ALA2,A3 100 | 1000 Q
Resistance =0.8v
BM1840AMDRH/AMFRH 12
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Positive Suppl
PPYY I(+}) | VaZOV, Ven=0.8V ALA2A3 | 005 | 05 mA
Current
Negative Suppl
g PPY 1) | VazOV, Ven=0.8V ALA2A3 | 05 | -005 | mA
Current
Positive Standb
y +I(SBY) | Va=0V, Vgy=4.0V Al1,A2,A3 0.05 0.5 mA
Supply Current
Negative Standb
g Y I J(SBY) | Vaz0V, Ven =40V ALA2A3 | 05 | -005 | mA
Supply Current
Measure Inputs Sequentially
IAH Ground All Unused Pins. Al A2 A3
Input Leakage
VAH,EN =4.0V
Current, Address, v — T -1000 | +1000 nA
or Enable Pins easure Inputs Sequen |:?1 y
IAL Ground AIll Unused Pins. Al,A2,A3
VAL,EN = 08V
VS =+8V, VD =+8V, Vg Al -50 +50
Leakage Current | |p(ON) | = 0.8V, All unused inputs nA
from an “On” gy A2,A3 -100 +100
Driver into the
Switch (Drain & VS=-8V, VD =-8V, Vgy = Al -50 +50
-ID(ON) | 0.8V, All unused inputs = nA
Source) N P A2,A3 1100 | +100
+8V
VS=+8V, All Unused Inputs Al -50 +50
Leakage Current | +IS(OFF) | and Output = -8V, Vgy = nA
A2 A3 -100 | +100
Into the Source 4.0V
Terminal of VS = -8V, All Unused Al -50 +50
an “Off” Switch -IS(OFF) | Input d Output =+8V nA
(OFF) | Inputs and - Outpu | A2A3 1100 | +100
VEN = 4.0V
Leakage Current V+, V-, VREE, A0, AL, A2, Al -50 +50
into the Source
. +IS(OFF) | A3, Vgy = GND, VS =
Terminal of an Power OFf | +12V. Al d inouts nA
“Off” Switch With oD unused - Inpd A2A3 | -100 | +100
Power “Off* -
VD = +8V, All Unused Al -50 +50
Leakage Current +ID(OFF) nA
Into the Drain Inputs= -8V, Vgy = 4.0V A2,A3 -100 | +100
Terminal of an VD = -8V, All Unused Al -50 +50
o o - -ID(OFF) nA
Off” Switch Inputs= +8V, Vey = 4.0V A2,A3 -100 | +100
BM1840AMDRH/AMFRH 13
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Capacitance f = IMHz, Ta=+25C,
Address CA V+=V-=0V, VREF and Va Ad — 15 pF
Input OFF
Capacitance f = IMHz, Ta=+25C,
Channel CS(OFF) | V+=V-=0V, VREF and Va Ad — 15 pF
Input OFF
Capacitance f = 1IMHz, TA=+25C,
Channel CD(OFF) | V+=V-=0V, VREF and Va A4 — 50 pF
Output OFF
Ven = 4.0V, f = 200KHz,
Off Isolation VISO CL=7pF, R_=1kQ, VS;= | A4,A5A6 45 — dB
2.0VRMS
Analog Signal
VS ID =+1ImA, Vegy=0.8V A7,A8A,A8B -4 +12 \Y
Range
i A9 — 1.25 us
Propagation Delay | o (a) | R, = 10kQ. C, = 50pf
Times: Address Al10,Al1 — 1.5 us
Inputs TOFF (A) | R_=10KQ, C_ = 50pf A9 — [ ] 0w
to /0 Channels A) | Ru= ;L= o0p A10, A1l — 15 us
A9 — 1.25 us
TON (EN) | R, =1000Q, C, =50pf
Al0,Al1l — 15 us
Enable to 1/0
A9 — 1.25 us
TOFF(EN) | R_=1000Q, C, = 50pf
Al0,Al1l — 15 us
Break-Before-Make A9 25 — ns
. TOPEN R.=1000Q, C_=50pf
Time Delay Al10,A11 5 — ns

7. Package outline dimension

BM1840AMDRH/AMFRH 14
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BM1840AMDRH CERAMIC DIP28, the contour dimension is described as

follows:

el

D
Unit:mm
SYMBOL MIN NOMINAL MAX
A —_— —_— 51
A 0.51 o o
b, 0.35 —_— 0.59
c 0.20 o 0.36
e — 2.54 —
€1 — 15.24 -
2.54 o 5.00
D 35.20 —_— 35.96
—_— —_— 2.54
BM1840AMDRH/AMFRH 15
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BM1840AMFRH CERAMIC FP28, the contour dimension is described as follows:

A I b
. -l -
e SRR R
i JI__-' i
- - | 2
Iy
up T :
| 00000000y gEEoG .
= - e
D
Unit:mm
SYMBOL MIN NOMINAL MAX
A 2.9 — 4.1
Al 0.5 0.75 1.01
b — 0.43 —
c — 0.13 —
e — 1.27 —
z — 0.89 —
D — 18.29 —
E 125 12.7 12.9
HE 175 18.7 19.9
L1 1.5 2 2.4
Lp 1.0 1.0 1.15

BM1840AMDRH/AMFRH
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Appendix : Typical application

The analog multiplexer is used to control signal channel’s open or close in
electrical instrument systems. This chip is irritation hardened, high isolation, low
power dissipation. It can be used in many electrical systems, such as data
communication system, test instrument system, sensor system, microwave system.
Meanwhile, The chip can be used in military integrated circuit systems, such as the
channel code debug complier in data testing system for missile, the plus signal
modular or sample-holder in Radar. The typical application is shown in the first figure.
In order to enhance the reliability, the next figure shows another typical application
mode. R1 is recommended 1KQ, R2 is recommended 100KQ~1MQ. R3 and R4 are
recommended 500Q~1KQ, and users can adjust the values according to the actual
application of BM1840AMDRH/AMFRH. VREF is recommended 5V, as the input
voltage reference.

Analog multiplexer

»——0O
Data ) : Data
collect ———>+——o0«—o process
system | : system
> O

Typical application 1

EN A3 A2 Al AD

[[[]]

Vs RL N1 EN A3 A2 Al A0
R2 IN2 O————
n BM1840AMDRHY/ ouUT 0
GND . BM1840AMFRH
| |
N6 O——q V+ V- VREF GND

R3| |R4

V+ V- VREF GND

Typical application 2

BM1840AMDRH/AMFRH 17
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Service & Supply

Address: No.2.Siyingmen N.Rd.Donggaodi, Fengtai District, Beijing, PRC
Department: Department of international cooperation

Telephone: +86(0)10-68757343

Email: gjhz@mxtronics.com

Fax: +86(0)10-68757706

Zip code: 100076
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