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M3-2300 OFP Triple Track F/2F Decoder

Feature

® Triple track F/2F decoder

® Data processing rate: 300 ~ 15,000 bps per
track

® Lower Power requirement: DC 3.3 ~5.0V

® Acceptable amplitude from 10% to 200% of

ISO reference voltage

CMOS machining

® RoHS compliant, halogen-free  mold
compound, JEDEC Pb-Free category e3
compliant (100%Sn solder plating), and 260
C IR reflow test pass

Description

The M3-2300 QFP F/2F decoder integrated
circuit is designed for use in magnetic strip card
reader system.

The F/2F read/decoder IC will recover clock
and data signals from an F/2F data stream
generated from a magnetic head. M3-2300 QFP
will function for data rates from 300 to 15,000
bits per second. Acquisition and tracking of the
data within this range is automatically.

M3-2300 QFP is consisted by two major blocks
at each channel.

Amplify block-

This block amplifies and filters the signal read
from the magnetic reader head, rejects common
mode noise and detects signal peaks. It also
includes protection circuit to protect the
component.

And latches onto the data rate and performs the
recovery of individual bits from the F/2F data
stream.

Control block-
The enable and disable counters provide
initialization for the recovery block. These
counters initialize both bit recovery and the
signal conditioning and detection block.
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Functional block diagram

HD(AL) HD(A2) AMP(A) PKI(A) PKO(A) F2F(A)
Y ) 'Y
T T
AMP(A)
CX(A1)
exa) | E|~ L /RDT(A)
D CTRL(A) JRCP(A)
BSA JCLS(A)
| IRCP(B)
P CTRLE) [0
F2F(B) <!
HD(BY) W |
roenbjj—] AMP(B)
AMP(B)
PKI(B)
PKO(B)
1B50) JRDT(C)
CTRL(C) IRCP(C)
XD ICLS(C)
CX(C2)
Shieldi
AMP(C) Y GND

J

HD(C1)HD(C2)AMP(C) PKI(C) PKO(C) F2F(C)
M3-2300 QFP

Pin description

J J J

F2F(A/B/C) Internal test point
PKO(A/B/C) Peak detector output
PKI(A/B/C) Peak detector input
AMP(A/BI/C) Amplifier output
HD(A1/2,B1/2,C1/2) |Amplifier input
VRF(A/C) Reference voltage output
GND,GND(1/2) |Ground
IBS(A/C) Ignore bit select
/CLS(A/C) Card loading signal output
/RDT(A/BIC) Read data output
/RCP(A/BIC) Read clock output
CX(A1/C1) Capacitance for oscillation
CX(A2/C2) Capacitance for oscillation
PR(A1/C1) Internal test point
PR(A2/C2) Internal test point
Vcee(1/2) Power supply
NC(1) Non connect

Pin assignment

HD(AL)
HD(A2) /CCX"(SA(';)‘)
CX(A1)

A\I\;IP((AZ\;

cc

FZF(A)ﬁ ﬁ bR(AD
PKO(A)\‘ f

43 42 41 40 39 38 37 36 35 34
PKI(A) 3|[11BS(A)
F2F(B) 2 32|[1/RDT(B)
PKO(B) |3 31| [T1/RCP(B)
PKI(B) 4 30| [ PKI(C)
AMP(B) 5 29|[] PKO(C)
HD(B2) [ |s 28|[] F2F(C)
HD(B1) 7 2713 Vee(1)
VRF(A) |8 26/[] AMP(C)
GND(L) |¢ 25/ [71 HD(C2)
/RCP(A) 10 24| HD(C1)
/RDT(A) 1112 13 14 15 16 17 18 19 20 21 253 : /CLS(C)
LI duduuoouoad
N — ﬁm
VRF(C) CX(C1)
PR(C2)
/RCP(C) PR(C1)
IRDT(C M3-2300 QFP IBS(C)
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Setting and timing of ignore bits by IBS

IBS(A/C) NO. of Ignore bits
L 8
H 12

Description
oCLS output goes “L” after counting the flux changes
FC(F/2F status change) of the number of ignore bits,
and goes back “H” when bit internal counter is in full
count state.

IBS(A/C):"H"
X=A.B,C

F2F(X) o

ICLS(X)

IBS(A/C):"L"
X=A.B,C

F2F(X)

ICLS(X)

Timing

ICLS

/RDT

e

/IRCP

MSL/ESD Rating

1. MSL Rating: Level 3
MSL Standard: IPC/JEDEC J-STD-020
Packing Standard: IPC/JEDEC J-STD-033
*Must bake @ 125°C 10 hours before SMT.

Test: HUMAN BODY MODE (HBM)

ESD Standard: MIL-STD-883G

ESD Rating: Class 1B (ESD Sensitive Device!)
Value: Passes between 500 and 999V

Test: MACHINE MODE (MM)

ESD Standard: JEDEC EIA/JESD22-A115
ESD Rating: Class A (ESD Sensitive Device!)
Value: Passes between 50 and 100V
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Package outline

D

L1

E1
E

T =
| ]

<1

C.20MIM
W/‘ a'MIN
Z M\ in
g " g
1 R GAGE PLANE
1o SEATING PLANE
L
1.6
SYMBOLS MIN. NOM MAX.
A — — 2.70
Al 0.25 — 0.50
A2 1.80 2.00 2.20
/N A\ bw/o pating|  0.25 0.30 0.35
D 13.00 13.20 13.40
D’ 9.9 10.00 10.10
E 13.00 13.20 13.40
E1 9.9 10.00 10.10
L 0.73 0.88 0.93
e 0.80 BSC.
6" 0 - 7
C 0.1 0.15 0.2
UNIT : mm
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Electrical characteristics (1) 5V

NO. | Symbol Parameter Test Condition Testckt. [ Min. | Typ. | Max. | Unit
1 Vrer  |Reference voltage VRF(A/BIC)  [Vin=0mVp-p 1 — 1.7 — V
2 lccw | Standby circuit current Vcel+Vee2 Vin=0mVp-p 1 3.5 — 7.0 mA
3 Fosc |Oscillating frequency /RCP(A/B/C)  |Cosc=33pF 1 — 1 — | MHz
4 Vou [“H” Output t voltage IRDT(A/B/C), |Vce=5V,loi=-1mA 2 — 4.8 — \Y
/RCP(A/B/C)
5 GV:1 |Voltage gain 1 of OP amp AMP(A/B/C)  |Vin=50mVp-p,Fin=1KHz, Sine wave 3 — 10 — VIV
6 GV2 |Voltage gain 2 of OP amp AMP(A/B/C)  |Vin=50mVp-p,Fin=15KHz, Sine wave 3 — 10 — VIV
7 Vorr  [Maximum output voltage of amp AMP(A/B/C) |Fin=1KHz,Sine wave 3 — 3.4 — \Y
8 Vrh+1  [Positive threshold voltage PKI(A/BIC)~ 4 — 0.3 — \Y
F2F(A/B/C)
9 Vrr1  |Negative threshold voltage PKI(A/BIC)~ 4 — -0.3 — \Y
F2F(A/BIC)
10 [ Vo2 |“L” Output voltage of F2F F2F(A/BIC) Veki=0V, Ir2r=0.5mA 4 — 57 — mV
11 [ Vonz [“H” Output voltage of F2F F2F(A/BIC)  |Vrki=5V,Ir2r=-0.5mA 4 — 3.1 — \
12 lon |“H” Output current RDT(A/BIC) |Vce=5V,Von=2.4V 5 — | 226 — mA
13 /IRCP(A/BIC), — -8 — mA
/RDT(A/BIC)
14 lo. |“L” Output current RDT(A/B/C)  |Vce=5V,Vo=0.4V 5 — 6.6 — mA
15 /RCP(A/BIC), 5 — | -85 — mA
/RDT(A/B/C)
16 los  |Output short current IRCP(A/BIC), [Vce=5V 5 — -9 — mA
/RDT(A/B/C)
17 Tr [Rise time /RCP(A/BIC)  |f=1KHz,Vbc=0V,Vp-p=5V 6 — 30 — ns
18 Tr  |Fall time /RCP(A/BIC)  |f=1KHz,Voe=0V,Vp-p=5V 6 — 5.7 — ns
TA=25°C,Vcc=5V
Condition : Cosc=33 pF, RP1=4.7M, RP2=10K, RP3=1K, CP1=47P, CP2=2200P, C\r=150P, C\re=0.1U
Electrical characteristics (2) 3.3V
NO. | Symbol Parameter Test Condition Testckt. | Min. | Typ. | Max. | Unit
1 Iccw |Standby circuit current Veel+Vee2  [Vin=0mVp-p 1 15 — 3.5 mA
TA=25°C,Vcc=3.3V
Condition : Cosc=33 pF, RP1=4.7M, RP2=10K, RP3=1K, CP1=47P, CP2=2200P, C\+=150P, Cyg=0.1U
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Test Circuits
1. Measurement of VVrer, lccw, lccr, Fosc

M3-2300 Taor
Ter

veel j—(:)—OVCC
PR (A/B/
RP1 F2F(A/B/C) Voo

PKOCA/B/C)  PRAI m Voo
PKICA/B/C)  TRAZ I
NPy 2 ) PRCL il
I |AP(A/B/C)  PRC2

CNFyip £ (9: HD(A/B/C)2 gi?;} Cosc
vin, Finl AL
HD(A/B/CH1 CXC1

—
cxe2—

Cosc

»————— VRFA

IBS(A/C)————
° VRIC  /CLS(WO— =
l op  /ROTA/B/C)—  FOSC

Ver vl /RCP(A/B/C)

Tow

L

2. Measurement of VoL, Von, liL, liH
M3-2300

_popapscy  VecL Vee
FRA/B/C) i T ©

—PKO(A/B/C) PRAL 1

/RCP(A/B)

Vee

! N

—IPkICAzB/C)  FRAZ 1M
PRCI

—|AMP(A/B/C)  PRC2 1M
CXAL

In

[ HD(A/B/O)Z (x40 [ == Cu
HD(A/B/C)1  CXCl

Oxcgf—3 G It

VRFA
IBS(A/0) oo~
VRFC ~ /CLS(A/C) 1 =y
lovee |over— GND /RDT(A/B/C) 1 l
If /RCP(A/B/C) i -

Note: Short IBS to GND when it is not measured.

i

3. Measurement of GV1, GV2, RiN, Vopp

M3-2300

— veel o«
- F2F(A/B/C) Ve2

1 '
PKOCA/B/C)  PRAI Vee
= ol : PRAZ I
i PKI(A/B/C) ) 1
P8 CP2 (On at Vopp) ) PRC1 I
o AMP(A/B/C)  PRC2

Vo CXALf———
CVRE Vo T M IDAB/OZ g = Cosc

L (/BT CXCL—— ¢
- Cxce|——
VRFA IBS(A/C——
VREC  /CLS(A/C)|—
GND /RDT(A/B/C)—

= Cwr

TH—

Cike /RCP(A/B/C)—
GV = Vo
V1= Vin
Ri = 2Vo R
™~ GVieVin-Vo

Note: R=0KQ at measuring GV,
R=10KQ at measuring RiN

4. Measurement of VTH+1, VTH-1, VoL2, VOH2
M3-2300

Vocl Vee
A/B/ ©
F2F(A/B/C) Voe

On at  Voe/Vor

PKOCA/B/C)  PRAL }m Vae
PRA2
PKI(A/B/C) il
PRC T
AMP(V/B/C)  PRC2
oAl
—IDWBO2 gl Os
1 DWBOL O —— ¢
oc—=

VRFA
IBS(A/! C)ﬁ
VRFC /ASWO— =

ap  RIWBO—
/RCPCA/B/O)—

v VPKI
I B PRI+
”;“ VPRI~
VTH+] = VREF - VPKI-
0 VTH-1 = VREF - VPKI+
VoF2F
Iy ||
5. Measurement of lon, loL, los
M3-2300
S VCC1 Ve
— P N '
—{PKOCA/B/C) PRI lM Vee
—{rIvpe) DR i
—IAP(A/B/C)  PRCZ .
AR gl 2 G
—{IAB/OT CXC 2 o
VRFA Cae—
; IBS(A/CO)——
TVRFC /CLS(A/C) =
ap  /RDTCA/B/C)
O Cor /RCP(A/B/C)

1]

6. Measurement of TR, TF

13-2300 Lo
Tew
Pz —|FFavse) Y Ve
Vde=0 Voc2 e
VDED:SV —{PKOCA/B/C) PRI B Ve
PKICA/B/C)  PRAZ il
PRC1 i
—APA/B/C)  PRC2
L — HD(A/B/C)2 g(“:% = (o
—IDAB/O!  CXCl——=_
VRFA CXC2——
IBS(A/O———
VRRC  /CLS(VOf— =
ColCr_loNp /RDTA/B/O)—  FOSC
T /RCP(A/B/C)— Oscilloscope |
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ISO7811 Application Example (VCC = 3.3V DC, tolerance +5%)

vee vce
)
CN1
b—
1 ADIA
2P 7piB
3
P AD?
4
HD2B
2 AD3A
5B HD3B
8 o[r~| |l
AR1
/77 M
RP 4.7M u1 PN %
cp1 DL 1 ig HDA1L veel ‘21; vee
TRACKl 47P HDA2 VCC2
7 34
5| HDBL PRAL 3=
RB2 \ AL0K | 1 DA204U HDB2 PRAZ
- ~ 24 19
c1 150P 25 :gg; gggé 20
I RP3 ALK CP2_ || 2200P
I ] 44 33
77| PKOA IBSA [—1g GND
I RP4\ n ATM 21| PKIA IBSC elol g 12
I D2 DA2041J AMPA 38 <DL J8
c2 150P cP3 I 3 CLSA 777 RDTL g
47P 4| PKOB RDIA M5 -RCP1L 9
5| PKIB RCPA <iD7 q 8
AMPB 5 DT Q7
TRACK3 RP. 10K T T 8 RDTB RCP2 96
H—RER AN ¢ - = VRFA RCPB <103 Q5
CLSC 55 RO 4
L RROAIK __CP4 H 2200P 431 Fora RDIC (¢ e q 3
XTS F2FB RCPC CGND q 2
X—=5+ F2rC 36 | ————— 1
c3 RP7 A 4.7M 29 | o CxAL
=—=0.1U D3| DA204U 30 37 cé6_||10P
cPs 26 PKIC CXA2
AMPC
150P oxer L2
= TRACK2 1 vrec Rs 0
= cxcr -2 c7_||aoP CGND O
RE8 A\ A10K 1 1 9
c4 150P — ~ 13 gmg; onp |18
|| RPY 1K CcP6 || 6800P
] i 1 M3-2300 . Vo
c5
=—=0.1U

Notel. We recommend that R2 should be 10K~100K to increase circuit reliability and R2 circuit line should be short.

Note2. D1, D2 and D3 (DA204U diode) should be made by Rohm Co., LTD or the ones with the same quality.

Note3. If your application must read Track2 with both bit density 75 BPI (1SO) and 210 BPI (non-1SO), you can adjust CP5 to 68P and CP6 to 4700P.
The reader’s performance usually gets worse than the original one for only reading 75 BPI1 (1SO).
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M3-2300 OFP Triple Track F/2F Decoder

ISO7811 Application Example (VCC = 5.0V DC, tolerance +5%)

vee vee
)
CN1
o S —
1 ADIA
2 AD1B
3 AD2A
4 AD28
5 AD3A
6 AD3B
7
8 oo|r~~|w©|w]
AR1
/77 M
Ul ||| <
—RRIAAAM ig HDAL veel i; v§e
cp1 HDA2 vcez
TRACK1 a7p 7 34
5 HDBL PRAL [3&
R 10K HDB2 PRA2
2 24 19
c1 150P 25 HDg% PR% 20
|l RP3, 1K _CP2 || 2200p HD PR
I I 44 33 CN2
1 PKOA IBSA [75 GND
71 PKIA IBSC ol o 12
AMPA 11
RP4. A _4.7M ——| 38 <CLDL
H 1 3 LLSA 777 RDTL g 10
c2 150P cP3 4| PKOB RDIA 75 “RCPL 9
PKIB RCPA - 0l 8
4rp 5 AvPB Co2 0l 7
32 RDTZ
TRACK3 RPS A 10K 8 RDTB 37 RCP2 96
VRFA RCPB 53 <103 0l 5
CLSC RDT3 Q| 4
RPG. A 1K CP4 H 2200P 42 cora == % o7 d 3
55| F2FB RCPC CGND 0l 2
— SONY o
F2FC o |28 | 1
c3 RP7. A 4.7M P
——o0.1u 30 37 c6 ||10P
cPs 56 PKIC CxA2
150P; AMPC 21
L TRACK2 | ney e OO R3 o
= RE: 10K VRF 22 c7_||10P CGND
c4 150P 9| cnot cxc2
H RPY. A 1K cP6 H 6800P 13| SNEa oD |28
N M3-2300 N
cs = = = /77
——o0.1U

Notel. We recommend that R2 should be 10K~100K to increase circuit reliability and R2 circuit line should be short.
Note2. If your application must read Track2 with both bit density 75 BPI (1SO) and 210 BPI (non-1SO), you can adjust CP5 to 68P and CP6 to 4700P.
The reader’s performance usually gets worse than the original one for only reading 75 BPI1 (1SO).
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