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Dual Track F/2F Decoder

Feature

® Dual 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 (reference signal

amplitude)

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 M3-2200G 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. M3-2200G will function
for data rates from 300 to 15,000 bits per second.
Acquisition and tracking of the data within this
range is automatically.

M3-2200G 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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Dual Track F/2F Decoder
Setting and timing of ignore bits by IBS

M3-2200G

Functional block diagram

IBS Number of Ignore bits
AMP(A) PKI(A) PKO(A)  F2F(A) L 8
Y Y ; H 12
:32 W AMP(A) Description
QRDDTT(ES) «“L” of LDI input resets internal digital circuit.
CTRL(A) & ReP(A) L DI input may be always “H”.
1BS ®) 6D ICLS oCLS output goes “L” after counting the flux changes
CTRLE) & JRCP(B) FC (F/2F statui crlange) of_th_e number of |gn_or(_ed bits,
RDT(B) and goes back “H” when bit internal counter is in full
HDBI(?) (® /RDT(B) count state.
HDB2(0) AMP(B)
CX163) /L /L /L 1BS:
cx2@) H
&) U &) &) F2F z—L
AMP(B) PpKI(B) PKO(B) F2F(B)
LDlJ |
Pin description r
/CLS
LD1 Read control
F2F (A/B) |F2F output
PKO (A/B) |Peak detector output o
PKI (A/B) |Peak detector input FoF
AMP (A/B) [Amplifier output
HD (A1/2,B1/2) |Amplifier input | |
VRF Reference voltage output oL |
GND Ground
/RCP (A/B) |Read clock output
/RDT (A/B) |Read data output
IBS Ignore bit select S
CX1 Capacitance for oscillation Timi ng
CX2 Capacitance for oscillation _
/CLS Card loading signal output
\Vce Power supply fcLs

/RDT

—nnnnne

Pin assignment

LD1—CT]/0 28 1 Vcce
F2F(A)<- ] 571> AMP(A) fRep
PKO(A)<— =] 56 1< HDA2
PKI(A)—> ] 75 1< HDAL1
F2F(B) < &1 521> /CLS
PKO(B)<— &] 731 CX1
PKI(B)—> 21 CX2
AMP(B)<- ] 71 PRB
HDB2 > ] a1 PRA
HDB1—> o] 5 1< IBS
VRF [ 51— /RDT(B)
GND [ 71> RDT(B)
/RCP(A) < =] 51> /RCP(B)
IRDT(A)<- ] 51> RDT(A)

28 Pin SOIC

2
7F., No. 31, Sec. 2, Sanmin Rd., Bangiao Dist., New Taipei City 22069, Taiwan
TEL: 886-2-2963-4247, FAX: 886-2-2963-4250, http://www.singular.com.tw/

SINGULAR TECHNOLOGY CO., LTD.



M3-22

00G

DERHIR N BIRAT

Singular Technology Company Limited

S
Dual Track F/2F Decoder

Package outline

Unit: mil (mm)
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Symbols Min. Nom. Max.
A 94 (2.39)] 99 (2.51)] 104 (2.64)
Al 4 (0.10) —] 12(0.30)
D 697(17.70)[700(17.78)|710(18.03)
E 291 (7.39)] 295 (7.49)| 299 (7.59)
H 394(10.00)[406(10.31)[418(10.62)
L 16 (0.41)[ 35(0.89)] 50 (1.27)
0° 0° — 8°

3

MSL/ESD Rating

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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M3-2200G Dual Track F/2F Decoder

Electrical characteristics (1) 5V

NO. | Symbol Parameter Test Condition Testckt. [ Min. | Typ. | Max. [ Unit
1 Vrer  |Reference voltage VRF(A/B) Vin=0mVp-p 1 — 1.7 — \Y
2 lccw |Standby circuit current \Vce Vin=0mVp-p 1 1.8 — 3.5 mA
3 Fosc  |Oscillating frequency /RCP(A/B) Cosc=33pF 1 — 1 — | MHz
4 Vou [“H” Output t voltage IRDT(A/B), Vee=5V,lon=-1mA 2 — 4.8 — \Y
/RCP(A/B)
5 GV:1 |Voltage gain 1 of OP amp AMP(A/B) Vin=50mVp-p,Fin=1KHz, Sine wave 3 — 10 — VIV
6 GV:2 |Voltage gain 2 of OP amp AMP(A/B) Vin=50mVp-p,Fin=15KHz, Sine wave 3 — 10 — VIV
7 Vore |Maximum output voltage of amp AMP(A/B) Fin=1KHz,Sine wave 3 — 3.4 — V
8 Vrr+1 [Positive threshold voltage PKI(A/B)~ 4 — 0.3 — \Y
F2F(A/B)
9 Vrra  |Negative threshold voltage PKI(A/B)~ 4 — -0.3 — \Y
F2F(A/B)
10 [ Vo2 [“L” Output voltage of F2F F2F(A/B) Vreki=0V, Ir2r=0.5mA 4 — 57 — mV
11 [ Vowz [“H” Output voltage of F2F F2F(A/B) Veki=5V, Ir2r=-0.5mA 4 — 3.1 — \Y
12 lon |“H” Output current RDT(A/B) Vee=5V,Von=2.4V 5 — | 226 — mA
13 /RCP(A/B), — -8 — mA
/RDT(A/B)
14 loo |“L” Output current RDT(A/B) Vee=5V,Vor=0.4V 5 — 6.6 — mA
15 /RCP(A/B), 5 — | -85 — mA
/RDT(A/B)
16 los  |Output short current /IRCP(A/B), Vcee=5V 5 — -9 — mA
/RDT(A/B)
17 Tr [Rise time /RCP(A/B) f=1KHz,Voc=0V,Vp-p=5V 6 — 30 — ns
18 Tr |Fall time /RCP(A/B) 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, Cyr=150P, Cyg=0.1U
Electrical characteristics (2) 3.3V
NO. | Symbol Parameter Test Condition Testckt. | Min. [ Typ. | Max. | Unit
1 lccw |Standby circuit current Vce Vin=0mVp-p 1 075 | — 15 mA
TA=25°C,Vcc=3.3V
Condition : Cosc=33 pF, RP1=4.7M, RP2=10K, RP3=1K, CP1=47P, CP2=2200P, Cnr=150P, Cyr=0.1U
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M3-2200G Dual Track F/2F Decoder

Test Circuits 4. Measurement of VVtH+1, VTH-1, VoL2, VoH2
1. Measurement of Vrer, lccw, lccr, Fosc

M3-2200
oC ——————ovee
ook (On at Vol.2/VoH2) L o ﬁiﬁ i _ovee
M3-2200 - = FOF(A/B) pRB —W\ L —ovee
’ ’ PKO(A/B) Cxl )
o veco—|ipt ¥)%§ W e PRIA/ES o[ lcosc
F2P(A/B) prB — W —ovce égg(MB) /é lﬁg
PKOCA/B) el . " [
PKI(A/B) cx2—] QC%‘ HD(A/B)1 /RCP(A/B)— L
ANP(A/B) IBS|— HD(A/B)2 /RDT(A/B)— =
VRF /CLS— = GND RDT(A/B)—

HD(A/B)2 /RDT(A/B)—
GND RDT(A/B)—

}—‘ FOSC I
CNF ég,tlm(w)l /RCP(A/B) PK L

CVRF Vin, Fin

I

@VREF

- vee

{12506 S U e — VPKI+
e

/RCP(A/B) VREF - VPKI-

- VREF - VPKI+
VoF2F U

n

-
=
T
~
I

Note: At Cosc = 33p the Tow = 35uS~39uS

5. Measurement of lon, loL, los
2. Measurement of VoL, Von, liL, liH

13-2200 132200
- ' VeCO———1DI vee
‘ |
I VL [—————OVCC e
= PRA W OVCC —F2R(A/B) PRB
= —RFrUWB) prRB—AMAL—ovee —[F2F(/ PR
PKO ( 1 PKOCA/B) Cxl
T [PKOCA/B) ol cosc i —IPKI(A/B) X2
R i T —{\IP(A/B) 1BS
e / VRE /CLS
WRF /CLS _— Lo = —HD(A/B) /RCP(A/B)
WL /Rerp)——— o = I CVRF —{HD(A/B)2 /RDT(A/B)
HD(A/B)2 /RDTCA/B) = 1 !
GND RTCA/B— o =
CVRF 1 o

I GND RDT(A/B)

6. Measurement of TR, TF
Note: Short IBS to GND when it is not measured.

M3-2200
3. Measurement of GV1, GV2, RN, Vopp VeCo—ILb1 Ve ———ovee
PRA—AW I —ovce
—IF2rcasm) PRE WAL —ovce
—IPKO(A/B) el
N3-2200 PKICA/B) cxe|—] osc
RP1 Veco—ILp1 VO ——————ovce o —{ANPCA/B) IBS|—
PRA —AWWH—ovee Vool VRF S— =
—IF2F(A/B) pRB—AWH—ovee =IKliz CVRF —{HD(A/B)1 /RCP(A/B)
PKOCA/B) o = —HD(A/B)2 /RDT(A/B)—
PKI(A/B) B I

AMP(A/B) 1BS
VRF /CLS — l

HD(A/B)2 /RDT(A/B)

IGND RDT(A/B)—
HD(A/B)1 /RCP(A/B) = —

GND RDT(A/B)
g ITR] TF
" oy T
/RCP /) ‘
. %/ |
_ Vo i s
GVl - Vln T I [
Ri = 2Vo oR
"™~ GVieVin- Vo
Note: R=0KQ at measuring GV,
R=10K®Q at measuring RIN
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M3-2200G Dual Track F/2F Decoder

ISO7811 Application Example (VCC = 3.3V DC, tolerance +5%)

ARJ2
1 8
A ANAN I
x—3 X
0
TRACK 1-2
ARJ1
1 8
x—2 7
x—31 6%
N 4 5
b .
E RH3B o vce
RH3A
6 RH2B
5 RH2A
‘3’ RH1E
: RH1A
b
; ; 7777 ut
M3-2200
21 Hpat vee 22
HDA2 LoI
291 hB1 M
HDB2 cts
x—2- 5
£ FoFa BDIA [77
31 Proa RDIA [
577 PKIA RCPA
o1 AMPA ARJ3
DA204U x—211 {8
X—2 For RDTR X 2 L
——cr1 [ A o2 1 ProB Far BG 4 5
a7 A
DA204U c2 AMPE ARIA o
. N cP4 10P 19 iy RA R
RP1 150P 23 1BS 750 1 TRACK 1-2
\ 4 N 551 ca Y —
4™ cxe PREITTTTL 4 a8
1
1 RP4 “ o VRF AR1D
== cpr2 47 Y
2200P cPs . ARJ4 \
6800P *—14 18 x
RP2 2 7
10K 3 U
RPS 4 5
RP3 10K RPG L
1K 1K 0
cs  1s0p TRACK 2-3
|1
1l
ca  150P
11 | ecs

il
0.1U

Notel. We recommend that R2 should be 10K~100K to increase circuit reliability and R2 circuit line should be short.
Note2. D1 and D2 (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 CP4 to 68P and CP5 to 4700P. The
reader’s performance usually gets worse than the original one for only reading 75 BPI (1SO).
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M3-2200G Dual Track F/2F Decoder

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

ARJ2
1 8
X2 NAANTLE—X
XA E—X
0
ARJ1
1 8
x—g /\/W_xg
N HA "\/\/\/—Xs
ep RH3B o vge
4 RH3A
6 RH2B
M RH2A
4 RHIB
3 RH1A
b
; ; 7/77 ut
M3-2200
2 HpaL vee 22
HDA2 Lol
23 HpB1 —| o
HDB2 cis
2 15
X—2 Fara RDTA 3%
> PKOA BDIA 3
57| PKIA RCPA
AMPA ARJ3
5 17 NI
X— ForB RDTB X % 5
= cp1 2 PKOB BDIB ¢ < =
- i PiB RCPB A
c2 AMPE ARIA o
RP1 S i 23 18s 53 1 M 3 TRACK 1-2
2 coxa PRA [57
o cx PREITTTTL 4 A an$
1
RP4 VRF AR1D
= cp2 " ™M
2200P cPs ) ARJ4 )
6800P —1 ] 8
RP2 PN
10K 3 6
RP5 4 5
RP3 10K RP6 A
1K 1K 0
c3  150P TRACK 2-3
L
1T
ca  150P
1L cs
1

0.1U

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 CP4 to 68P and CP5 to 4700P. The
reader’s performance usually gets worse than the original one for only reading 75 BPI (1SO).
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