SONY

DP8T Antenna Switch Module for GSM/UMTS/CDMA Multi-mode Handsets

CXM3570ER

Description

The CXM3570ER is a DP8T antenna switch module for GSM/UMTS/CDMA multi-mode handset.
This IC has a built-in dual low pass filter and a +1.8 V CMOS compatible decoder.

The Sony JPHEMT MMIC process is used for low insertion loss and high linearity.

The device has low BOM with no DC blocking capacitor.

(Application: GSM/UMTS/CDMA multi-mode handset)

Features
& Low insertion loss: 0.52 dB (Typ.) TRx (Cellular band)
0.72 dB (Typ.) TRx (IMT Tx band)
& Low-voltage operation: Vbpb =25V
4 No DC blocking capacitor
& Small packing (size): VQFN-26P (3.0 mm x 3.8 mm x 0.85 mm Max.)

& Lead-free and RoHS compliant

Structure

& GaAs JPHEMT MMIC switch, CMOS decoder

This IC is ESD sensitive device. Special handling precautions are required.
Sony reserves the right to change products and specifications without prior notice. This information does not convey any license

by any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating
the operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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SONY CXM3570ER

Absolute Maximum Ratings

(Ta=25C)

Bias voltage VDD 4 Vv

Control voltage Vil 4 \Y,

Input power max. (Tx1) 36 dBm (Duty cycle = 12.5 % to 50 %)
Input power max. (Tx2) 34 dBm (Duty cycle = 12.5 % to 50 %)
Input power max. (TRx1, 2, 3) 32 dBm

Input power max. (Rx1, 2, 3) 13 dBm

Operating temperature range -20t0+90 °C

Storage temperature range —-65t0 +150 C
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Block Diagram
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Pin Configuration
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Truth Table
State [CTL A|CTL B|CTLC |CTL D A;g‘r’te A;‘ri]‘t’e F1|F2|F3|Fa|F5|F6|F7|F8|F9 |F10|F11|F12|F13|F14|F15|F16|F17|F18
1 L H L H | TRx1 | ANT1 |OFF|OFF|OFF|OFF|OFF| ON |OFF|OFF| ON | ON | ON | ON [ ON |OFF| ON | ON |OFF| ON

2 H H L H TRx2 | ANT1 |OFF|OFF|OFF|OFF|OFF|OFF| ON [OFF| ON [ON | ON | ON | ON | ON [OFF| ON (OFF| ON

3 | L | H | H | H | TR |ANT1|OFF|OFF|OFF|OFF|OFF|OFF|OFF| ON | ON | ON | ON | ON | ON | ON | ON |OFF|OFF| ON

4 | L L | H | H | SM]ANTI OFF|OFF| ON|OFF|OFF|OFF|OFF|OFF| ON | ON [OFF| ON [ ON | ON| ON| ON [OFF| ON
5 | H | L | H | H | SN | ANTT |OFF|OFF|OFF| ON |OFF|OFF|OFF|OFF| ON| ON | ON [OFF| ON [ ON [ON | ON [OFF| ON
6 | H | H | H | H | SM|ANT1 |OFF|OFF|OFF|OFF| ON [OFF|OFF|OFF| ON | ON | ON [ ON [OFF| ON| ON| ON [OFF| ON
7| H | L[ | H | SSM | ANTT | ON|OFF|OFF |OFF|OFF [OFF|OFF|OFF|OFF| ON | ON | ON| ON [ ON [ON | ON [OFF| ON
8 | L | L | L | H | SN |ANT1|OFF|ON [OFF|OFF|OFF|OFF|OFF|OFF| ON [OFF| ON | ON | ON | ON|ON | ON|OFF| ON

9 L H L L TRx1 | ANT2 |OFF|OFF|OFF|OFF|OFF| ON [OFF|OFF| ON | ON [ ON | ON | ON [OFF| ON | ON | ON [OFF

10 H H L L TRx2 [ ANT2 |OFF|OFF|OFF|OFF|OFF|OFF| ON [OFF| ON | ON | ON | ON | ON [ ON (OFF| ON | ON |OFF

1" L H H L TRx3 [ ANT2 |OFF|OFF|OFF|OFF|OFF|OFF|OFF| ON | ON | ON | ON | ON [ ON [ ON [ ON |OFF| ON |OFF

22 L | L | H | L | %M |aNT2 OFF|OFF| ON [OFF|OFF|OFF|OFF|OFF| ON | ON |OFF| ON| ON | ON | ON| ON [ ON |OFF
13| H | L | H | L | SOV ANT2 [OFF|OFF|OFF| ON [OFF|OFF|OFF|OFF| ON | ON | ON [OFF| ON | ON|ON | ON | ON [OFF
14 | H | H [ H | L | CM | aNT2 [OFF|OFF|OFF|OFF| ON [OFF|OFF|OFF| ON |ON | ON [ ON |OFF| ON | ON| ON [ ON |OFF
15 | H | L | L | L | SV |aNT2|ON [OFF|OFF|OFF|OFF|OFF|OFF|OFF|OFF| ON | ON | ON| ON|ON|ON|ON | ON [OFF
6 | L | L | L | L | S| ANT2 |OFF| ON|OFF|OFF|OFF|OFF|OFF|OFF| ON|OFF| ON | ON [ ON | ON |ON | ON | ON [OFF

Active | Active
Port Ant

1 L H L H TRx1 | ANT1 |[OFF| ON |OFF|OFF|OFF|OFF|OFF| ON (OFF|OFF
2 H H L H TRx2 | ANT1 |OFF| ON |OFF|OFF|OFF|OFF|OFF|OFF| ON (OFF
3 L H H H TRx3 | ANT1 |OFF| ON |OFF|OFF|OFF|OFF|OFF|OFF|OFF| ON

State |CTL A[CTLB|CTLC|CTLD F19|F20|F21|F22|F23|F24|F25|F26 |F27 |F28

a | L] | H | H | SM I ANTT[ON [OFF|OFF|OFF| ON |OFF|OFF|OFF|OFF|OFF
5 | H | L | H | H | SM|ANT1|ON|OFF|OFF|OFF|OFF| ON [OFF|OFF|OFF|OFF
6 | H | H | H | H | SN |ANT1|ON|OFF|OFF|OFF|OFF|OFF| ON |OFF|OFF|OFF
7 | H | L | L | H | SV | ANT1 | ON [OFF|OFF|OFF|OFF|OFF|OFF|OFF|OFF|OFF
8 | L | L | L | H | S |ANT1|ON|OFF|OFF|OFF|OFF|OFF OFF|OFF|OFF|OFF

9 L H L L TRx1 [ ANT2 |OFF|OFF|OFF| ON |OFF|OFF|OFF| ON |OFF|OFF

10 H H L L TRx2 | ANT2 |OFF|OFF|OFF| ON |OFF|OFF|OFF|OFF| ON |OFF
11 L H H L TRx3 [ ANT2 |OFF|OFF|OFF| ON |OFF|OFF|OFF|OFF|OFF| ON

2L | L |H]|L C;i';" ANT2 |OFF|OFF| ON |OFF| ON |OFF|OFF|OFF|OFF|OFF
| H| L |H]|L SXSZM ANT2 |OFF|OFF| ON |OFF|OFF| ON |OFF|OFF|OFF|OFF
4 | H | H|H]|L %ig" ANT2 |OFF|OFF| ON |OFF|OFF|OFF| ON |OFF|OFF|OFF
5 | H | L | L |L ?f:\" ANT2 |OFF|OFF| ON |OFF|OFF|OFF|OFF |OFF|OF F|OFF
6 | L | L | L |L ?fg" ANT2 |OFF|OFF| ON |OFF|OFF|OFF|OFF |OFF|OFF|OFF
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DC Bias Conditions

(Ta=25C)
Item Min. Typ. Max. Unit
VDD 2.5 2.8 3.3 \Y
Vetl (H) 1.35 1.8 3.3 \Y
Vetl (L) 0 — 0.45 \Y
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Electrical Characteristics

(Ta=25%C)
ltem Symbol Condition Min. Typ. Max. Unit
Switching speed | Tsw — 3 5 us
Startup time Tst Vbb=0t0 28V — 6 50 us
Control current Ictl Vctl= 1.8 V per line — 0.01 1 pA
Supply current Iob Vbp =28V — 240 500 A
Ant1 Active Ant2 Active
ltem SyTb Path Condition Unit
o Min. Typ. Max. Min. Typ. Max.
Antl/ANE =« — 130 | 145 — 132 | 147 | dB
Tx1
AntT/ANE2 = | o — 115 | 1.30 — 116 | 131 | dB
Tx2
Ant1/Ant2 — *3
Rx1/2/3 — 0.90 1.05 — 0.90 1.05 dB
Ant1/Ant2 — *4
Rx1/2/3 — 1.15 1.30 — 1.11 1.26 dB
Insertion Ant1/Ant2 — *5
loss IL TRx1/2/3 — 0.52 0.67 — 0.52 0.67 dB
Ant1/Ant2 — *6
TRx1/2 — 0.68 0.83 — 0.67 0.82 dB
Ant1/Ant2 — *6
TRx3 — 0.77 0.92 — 0.73 0.88 dB
Ant1/Ant2 — *7
TRx1/2 — 0.75 0.90 — 0.72 0.87 dB
Ant1/Ant2 — *7
TRx3 — 0.86 1.01 — 0.80 0.95 dB
VSWR vswr | All portsin 824 to 2170 MHz — 1.3 — — 1.3 — —
Active paths
Rx |r.1-band SPR Ant1/Ant2 — *3 %4 . _125 . _125 | dBm
spurious Rx1,2,3
1648 to 1830 MHz 25 30 — 25 30 — dB
Tx1—Ant/Ent | 2472 to 2745 MHz 25 31 — 25 30 — dB
3296 to 12750 MHz 20 30 — 20 33 — dB
Attenuation | ATT 3420 to 3820 MHz 25 30 — 25 28 — dB
5130 to 5730 MHz 25 40 — 25 28 — dB
Tx2 — Ant/Ent
6840 to 7000 MHz 15 21 — 15 21 — dB
7000 to 12750 MHz 20 23 — 20 27 — dB

Electrical characteristics are measured with all RF ports terminated in 50 Q.

*I' Pin on Tx1: 35 dBm, 824 to 915 MHz, Vbp = 2.8 V, Tx1 enable
*2° Pin on Tx2: 32 dBm, 1710 to 1910 MHz, Vbp = 2.8 V, Tx2 enable
*3 Pin on Ant: 10 dBm, 869 to 960 MHz, Vbb = 2.8 V, Rx1 or Rx2 or Rx3 enable
*4  Pin on Ant: 10 dBm, 1805 to 1990 MHz, Vop = 2.8 V, Rx1 or Rx2 or Rx3 enable
*5 Pin on TRx1 or TRx2 or TRx3: 26 dBm, 824 to 894 MHz, Vpbp = 2.8 V, TRx1 or TRx2 or TRx3 enable
*6 Pin on TRx1 or TRx2 or TRx3: 26 dBm, 1750 to 1880 MHz, Vpp = 2.8 V, TRx1 or TRx2 or TRx3 enable
*7 Pin on TRx1 or TRx2 or TRx3: 26 dBm, 1920 to 2170 MHz, Vpp = 2.8 V, TRx1 or TRx2 or TRx3 enable
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Item Symbol Path Condition Min. Typ. Max. Unit
Tx1-Rx1, 2 Tx1 - Ant1/Ant2 Active Freq. = Tx1_Band 30 53 — dB
Tx1 - Rx3 Tx1 - Ant1/Ant2 Active Freq. = Tx1_Band 30 45 — dB
Tx1-TRx1, 2,3 | Tx1 - Ant1/Ant2 Active Freq.=Tx1_Band 30 50 — dB
1ISO1
Tx2-Rx1,2,3 Tx2 - Ant1/Ant2 Active Freq. = Tx2_Band 30 55 — dB
Tx2 - TRx1, 2 Tx2 - Ant1/Ant2 Active Freq. = Tx2_Band 30 50 — dB
Tx2 - TRx3 Tx2 - Ant1/Ant2 Active Freq .= Tx2_Band 30 42 — dB
Isolation TRx1 - TRx2 TRx1/2/3 Active Freq. = TRx_Band 30 44 — dB
1ISO2 TRx1 - TRx3 TRx1/2/3 Active Freq. = TRx_Band 30 45 — dB
TRx2 - TRx3 TRx1/2/3 Active Freq. = TRx_Band 21 26 — dB
Tx1- Ant1/Ant2 Rx1/2/3 Active Freq. = Tx1_Band 25 35 — dB
1ISO3
Tx2- Ant1/Ant2 Rx1/2/3 Active Freq. = Tx2_Band 21 27 — dB
Tx1 Active Freq. = Tx1_Band 17 21 — dB
ISO4 Tx1-Tx2
Tx2 Active Freq. = Tx2_Band 20 27 — dB
i Ant1 Active Ant2 Active
ltem Symbol Path Conditio Unit
n Min. Typ. Max Min. Typ. Max
2fo — —45 -36 — —43 -36 dBm
Tx1 —Ant1/Ant2 *1
3fo — -50 -36 — -50 -36 dBm
2fo . — -58 -39 — -52 -39 dBm
Tx2 —Ant1/Ant2 2
3fo — -52 -39 — -53 -39 dBm
2fo . — -65 -39 — -65 -39 dBm
Harmonics TRx1 —-Ant1/Ant2 | *3
3fo — —65 -39 — -65 -39 dBm
2fo . — —65 -39 — -65 -39 dBm
TRx2 —Ant1/Ant2 | *4
3fo — —65 -39 — -65 -39 dBm
2fo . — —65 -39 — -65 -39 dBm
TRx3 —Ant1/Ant2 5
3fo — —65 -39 — -65 -39 dBm
+5 MHz — — -50 — — -50 dBc
TRx1-Ant1/Ant2 | *3
+10 MHz — — -55 — — -55 dBc
+5 MHz — — -50 — — -50 dBc
ACLR*** Rx2—Ant1/Ant2 4
+10 MHz — — -55 — — -55 dBc
+5 MHz . — — -50 — — -50 dBc
Rx3—Ant1/Ant2 5
+10 MHz — — -55 — — -55 dBc

Electrical characteristics are measured with all RF ports terminated in 50 Q.

*1I' Pin on Tx1: 35 dBm, 824 to 915 MHz, Vbp = 2.8 V, Tx1 enable

*2° Pin on Tx2: 32 dBm, 1710 to 1910 MHz, Vbp = 2.8 V, Tx2 enable
*3 Pin on TRx1 or TRx2 or TRx3: 26 dBm, 824 to 894 MHz, Vbp = 2.8 V, TRx1 or TRx2 or TRx3 enable

*4  Pin on TRx1 or TRx2 or TRx3: 26 dBm, 1750 to 1880 MHz, Vbp = 2.8 V, TRx1 or TRx2 or TRx3 enable
*5 Pin on TRx1 or TRx2 or TRx3: 26 dBm, 1920 to 2170 MHz, Vpp = 2.8 V, Rx1 or TRx2 or TRx3 enable
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Ant1 Active Ant2 Active
Item Symb Path Condition Unit
0 Min. Typ. Max. Min. Typ. Max.
*1 *13 — -125 -110 — -125 -110 dBm
TRx1 -Ant1/Ant2 —
2 *13 — | —123 | —110 — -126 | -110 | dBm
¥3 *13 — -115 | -105 — -115 | -105 | dBm
IMD2 TRx2 —Ant1/Ant2 "
4 *13 — | —110 | -105 — -111 | -105 | dBm
*s5 *13 — 113 | -105 — -110 | -105 | dBm
TRx3 —Ant1/Ant2 -
Intermodulati 6" — - 105 — 116 ~105 | dBm
on distortion *¥7 *13 — -112 | -105 — -112 | -105 | dBm
TRx1 =Ant1/Ant2
¥ *13 _ 113 | -105 — 114 | -105 | dBm
%9 13 — -108 | -103 — -108 | -103 | dBm
IMD3 | TRx2 -Ant1/Ant2 |——
10 13 — | —110 | -105 — -110 | -105 | dBm
*11 %13 — -108 -103 — -110 -105 | dBm
TRX3 ~Ant1/Ant2 {———
12 13 — 110 | -105 — 112 | -105 | dBm

Electrical characteristics are measured with all RF ports terminated in 50 Q.

*I TRx port:
"2 TRx port:
*3 TRx port:
*4  TRx port:
*5 TRx port:
*6 TRx port:
*7 TRx port:
*8  TRx port:
*9 TRx port:
*10 TRx port:
*11 TRx port:
*12. TRx port:
*13

+21.5 dBm, 835 MHz Ant port: —15 dBm, 45 MHz, Vob = 2.8 V
+21.5 dBm, 835 MHz Ant port: —15 dBm, 1715 MHz, Vbb = 2.8 V
+21.5 dBm, 1765 MHz Ant port: =15 dBm, 95 MHz, Vbp = 2.8 V
+21.5 dBm, 1765 MHz Ant port: —15 dBm, 3625 MHz, Vbp = 2.8 V
+21.5 dBm, 1950 MHz Ant port: —15 dBm, 190 MHz, Vbb = 2.8 V
+21.5 dBm, 1950 MHz Ant port: —15 dBm, 4090 MHz, Vbp = 2.8 V
+21.5 dBm, 835 MHz Ant port: —15 dBm, 790 MHz, Vob = 2.8 V
+21.5 dBm, 835 MHz Ant port: —15 dBm, 2550 MHz, Vbp = 2.8 V
+21.5 dBm, 1765 MHz Ant port: —15 dBm, 1670 MHz, Vbp = 2.8 V
+21.5 dBm, 1765 MHz Ant port: —15 dBm, 5390 MHz, Vbp = 2.8 V
+21.5 dBm, 1950 MHz Ant port: —15 dBm, 1760 MHz, Vbp = 2.8 V
+21.5 dBm, 1950 MHz Ant port: —15 dBm, 6040 MHz, Vbp = 2.8 V

Measured with the recommended circuit
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Recommended Circuit
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#L1=22nH,C1=12pF L2=22nH, C2 =12 pF

Note) 1. No DC block capacitors are required on each RF port.
2. DC levels of all RF ports are GND.
3. L1/L2 inductor and C1/C2 capacitor are recommended on Ant port for IMD2 and ESD protection.
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PCB Layout Template
Recommended land pattern

* Package size: 3.8 mm x 3.0 mm
D : Land * Metal mask thickness: 110 pm

¢ Pin pitch: 0.4 mm
: Mask (Open area)

|:| : Resist (Open area)

4.2
. Q
3.8 (PKG line) [Detailed A] £
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D.I
}
I
R0.2 R0.05
| 0 0.2

= ‘ CO0.1
T ! :
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[@ ® 1
] _ ol !

L vl ol o a <
Hezzs 2|2 2 2 s
ez S
(3]

— 0.1] 0.21

»

0.15| 0.26

0.4
* Mask corner R = 0.05 mm
(Unit: mm)

Pin 1

Recommended PCB Design

@  GNDviahole
:| VQFN-26P Package
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Package Outline

(Unit: mm)

Product Code: 875340957

26PIN VAQFN (PLASTIC)
x4
SIEEE
O.?)il).\
O- 9910.05 1 O4t0.05
0. 810 05 0. 6210 05 0. 5210 05
21 14 F
— 4
Upuuom v
22 13 O 3/‘\ = =
= = | | o Z
-+ R T = - = i
usl = = [ (13
n D — | —
26 /’ g L 0 'II'II'IHD
1 ’ 8-RO. 2
Pin 1 INDEX 0. 18] 0.07
D-4 Thermal Die Pad
[&]0. 05 ®[s]as]
>
<
=
— =
| s
PALLADIUM PLATING /P
0.26i0.05
0-141005 |
TERMINAL SECTION

Note:Cutting burr of

lead are 0.05mm MAX.

PACKAGE STRUCTURE

SONY CODE

VAFN-26P-541

JEITA CODE

JEDEC CODE

PACKAGE WATERIAL

EPOXY RESIN

TERMINAL TREATMENT

PALLADIUM PLATING

TERMINAL MATERIAL

COPPER ALLOY

PACKAGE MASS

0.03qg

PART No

AP-2000-26QNBE2

Rev. 0

15SUED

T, 24

REVISED

PRODUCTION LINE

COMPILING DIV,
SONY SEMICONDUCTOR

REMARKS
PKG CODE

*ER-26-EBE

Marking

MARKING C:

M3570

d1)

CHEREL (Maxb6XTF) 2RET 2.

(6AFTEBASBATHAAERBTRELCHKS, )

2) B, B #EO0vrES (Max7XT) #KET 5,

(BL B#Max3XF, B' BMax4XFed5, AEXTFRABOIERAERBTLES,

)

3) YTMER AEOLT A,

< INSTRUCTIONS >

1) _TYPE NO.

( MAX 6 CHARACTERS )

IN SECTION C

( FOR MORE THAN 6 CHARACTERS FOLLOW RULES FOR ABBREVIATIONS.)

2) LOT NO

( MAX 7 CHARACTERS )

IN SECTION B, B’

(8

3 CHARACTERS , B':

4 CHARACTERS. FOLL RULES FOR ABBREVIATIONS.)

3) PUT THE POSITION DF A CHARACTER REFERENCE FROM THE RIGHT SIDE.

-12 -
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Package outline

(Unit: mm)

Product Code: 875337503

20PN VOFN

(PLASTIC)

x4
—alo. os5]s]a-8]c]

0.310
.9910.05 Jlo4t0.05
0.8*°% 0.62%° Thermal
Die Pad
91 14 ‘ (c] @Q.\
] ToUUUUD ,
22 13 4 3 B ._m =
[=) q =] | [ <
4 . STl = @
g =] z‘M: -
4 D &
Lo /’ ° L] T nlnoln
1 ’ ‘ B-RO. 2
Pin 1 INDEX 0.18 0] 07
OQ& 0.6210.05
0.4
[¢]0. 05 @[s[a-8]c]

PALLADIUM PLATING

0. 142005

). pgo0s
Note Terningl i v ot 0 05en AL TERMINAL SECTION
ote‘lermina urr neig . mm
PACKAGE STRUCTURE
SONY CODE VOFN-26P-01 PACKAGE MATERIAL EPOXY RESIN
TERMINAL TREATMENT [ PALLADIUM PLATING
JEITA CODE
TERMINAL MATERIAL | COPPER ALLDY
JEDEC CODE PACKAGE MASS 0. 030
PART No
AP-4000-26008S Rev. 0

ISSUED

10.09. 24

REVISED

PRODUCTION LINE

COMPILING DIV
SDT ENGINEERING DIVISION

REMARKS

PKG CODE:ER-026-AB

Marking

MARKING C: M3570
E1) CHEESSE (Max6IF) 2RET 2,
(BAT#BAABARNARRRBTREIHS, )
2) B, B HEoviES (Max7XF) #RET 2.

(BL B®Max3XF, B' BMax4XFeT2. AEXTHARIOZEMEERBELCHES, )

3)

XTHEL. AEOLT 2,

<

1)

NSTRUCTIONS >

TYPE NO. ( MAX 6 CHARACTERS ) IN SECTION C.

( FOR MORE THAN 6 CHARACTERS FOLLOW RULES FOR ABBREVIATIONS.)

2)

LDT NO. { MAX 7 CHARACTERS )

IN SECTION B. B'.

( B: 3 CHARACTERS . B':

4 CHARACTERS. FOLL RULES FOR ABBREVIATIONS.)

3)

PUT THE POSITION OF A CHARACTER REFERENCE FROM THE RIGHT SIDE.
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