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F2F MAGNETIC STRIPE ENCORDING CARD READER

DESCRIPTION

The M54914FP is a Bi-CMOS semiconductor integrated cir-
cuit consisting of an F2F demodulator for magnetic stripe
card readers.

FEATURES

® |Low power dissipation (standby current 1TmA typ)

@ Ignore bit selector input (bits 4, 8, 16)

® Output polarity (low-active, high-active) selector input
® Compact mini-molded pacage

® Wide operating temperature range Ta=—20~475C

APPLICATION

Magnetic stripe card reader

FUNCTION

The data signal read from a magnetic stripe card by a
magnetic head is applied to HD-1 and HD-2. It is con-
verted to an F2F pattern signal by analog processing in an
amplifier OP1, peak detector OP2, and waveform regulator
OP3. The bit numbers set by inputs IB1 and IB2 are
ignored and the data receives digital processing to gener-
ate the card lording signal CLS, read clock signal RCP,
read data signal RDD and error signal ERR (shared by INV
pin). Outputs CLS, RCP and RDD are changed from low-
active to high-active when INV is set low.

@ Reference bit

N is the number of bits ignared by inputs IB1 and IB2.
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The reference bit is the bit from the Nth flux change to the
Nth +1 flux change when input LDI changes from low to
high and time width Tge is bit 0. The bits following this re-
ference bit are treated as data bits.

When an error signal ERR is output, that bit becomes the
reference bit.

® Logic determination

Ten is the time width of a data bit. If a “1” flux change is
found between the flux change at the end of one bit (the
beginning of the next bit) and 5/7 Tpy, the next bit (Bp4)
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is determined to be 1; if no flux change is found, the bit is
determined to be 0. If two flux changes are found, error
signal ERR is output.

@ Time width of the output signal

YO CIRCUIT

When the oscillation period of the oscillator is Tosc. the
output signals have the following widths ;
+ Qutput pulse width of RCP, ERR --*****---approx. 16Tosc
- RCP delay time width respect to RDD *--approx. 8Tosc

CLS, RDD, RCP OUTPUT CIRCUIT

1B 1, 1B 2 INPUT CIRCUIT INV 1/0 CIRCUIT
Vee Voo Voo
L y X
181 $ o B cLs
O— ~O—"WA— ——CORDD
1B2 L{ RCP
A —EH & ir
GND GND GND
PIN DESCRIPTION
Pinnumber Symbol Name Description
. Comparator input with hysteresis. When low, it resets the internal digital cir-
1 | Read ! t
LD ead control inpu cuit. When high, F2F demodulation is possible.
2 ACI Read cotrol input Read control input connected to LDI using a diode.
3 F2F F2F output F2F signal output magnetic head signal after amplification, peak detection
and waveform regulation.
4 PKO Peak detector output Noise filter Cnr Is connected between PKI and PKO.
5 PKI Peak detector input Refer to PKI, PKO and F2F.
6 AMP Amplifier output :ilsistance RPK and capacitance CPK are connected between AMP and
7 HD2 Amglifier (—) input The magnetic head is cor ted bety HD1 and HD2.
B HD1 Amplifier (+) input The magnetic head is connected between HD1 and HD2.
] VRF Reference voltage output 1/2 Ve reference voltage output
10 GND GND
1 RCP Read clock output Clock pulse output after F2F demodulation
12 RDD Read data output Data output after F2F demodulation
13 CLS Card loading signal output signal output to indicate a running card
' When high or open, GLS, RDD and RCP outputs become low-active ; when
14 INV Invert input and error low, CLS, RDD and RCD become high-active. :
Shared with error output pin ERR.
15 B2 Ignore bit 2 Pin to set ignore bits
16 1B1 Ignore bit 1 Pin to set ignore bits
it: i ted 1 CX; hi illati
17 cxe Capacitance for oscillation Capacitance Cosc is connected between CX1 and 2 to set the oscillation
frequency.
. . X G
18 cxi Gapacitance for oscillation Capacitance Cosc is connected between CX1 and CX2 to set the osciliation
frequency.
19 Vcoz . Power supply Power supply pin for digital circuit. Supply voltage is Vcc.
20 Veer Power supply Power supply pin for analog circuit. Supply voltage is Voo (same as Vgc 2).
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SETTING AND TIMING OF IGNORE BITS USING IB1 AND IB2

1B2 input IB1 input Ignore bit number Description
L L 4 * When LDl input is, low, the internal digital circuit is reset.
* LDl input can aiways be high.
L H 8 * With the low-active setting, output CLS becomes low after flux changes (state changes of F2F) corres-
ponding to the number of ignored bits have been counted ; CLS becomes high when the BIC (bit interval

H L 16 count) is fully counted,

2 ¢ When input LD! is low, the internal digital circuit is reset.
H H * Output CLS is determined by the timing of input LDI.
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ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75T, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vec Supply voltage —0.3~+47.0 v
v, . Input voltage LD, 181, 182 —0.3~Vgc+0.3 \
Vo Output voltage INV, CLS, RDD, RCP —0.3~Vc1+0.3 v
A Input current ACI, LDI, 1B1, 1B2 —10~-10 mA
lo Output current INV, CLS, RDD, RCP —10~410 mA
Vio Differential input voltage Between HD1 and HD2 —0.6~-40.6 \4
Topr Operating temperature —20~+75 C
Tstg Storage temperature —55~+125 c

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C, unless otherwise noted)

Symbol Parameter - Limits Unit
Min Typ Max

Voo {Note 1) | Supply voltage Veer Vecz 4,0 5| 6.0 \
Vi Input voltage LDl 0 Vee A\
Vi (Note 2 ) | High-level input voltage | 1B1, 1B2 0.7Vee Veo \
Vi Low-level input voitage | IB1, 182, INV 0 0. 3Vee v
Von High-level output voltage | INV, CLS, RDD, RCP Vece v
low Low-level output current | INV, CLS, RDD, RCP 5 mA
Vin Differential input voltage | HD2—HD1 3 80 MVpp
fin input frequency HD2—HD1 0.3 15 kHz
fosc Oscillation frequency 0.2 2 MHz
Cosc (Note3) 33 pF
Rex (Note 3 ) 470 Q
Cpi (Note 3) 0.033 uF
Cnre (Note 3 ) 470 pF
Ree (Note 3) 4,7 MQ
Cyc (Note d ) 0.1 uF
Cva (Note 4) 1 uF

Note 1. Vgci and Ve are equal.
2. A high input voltage cannot be applied externally as the INV pin is used for both input and output.
3. Reference value at 210BP!
4. Reference value
5. Typical values are at Tq = 25C.
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ELECTRICAL CHARACTERISTICS (T,

=—20~+75C, uniess otherwise noted)

Symboi Parameter Test coditions Test Limits Unit
circuitl  pmin Typ Max
Vru Threshold voltage 1B1, 1B2, INV Veo=5V — |0.3Vge 0. 7Vee A"
INV, CLS, RDD lor=10uA 2 0.2 \%
VoL Low-level output voltage RGP Veo=4V o =5mA > 0.4 v
Vou High-level output voltage INV. CLS. RDD Vee=4V lon="10uA 2 3.5 v
RCP lon==-100uA 2 2.8 v
he Low-level input current IB1, 182 Vee=6V, V\=1.8v 2 -10 +10 HA
fie Low-level input current INV Veo=6V, Vi=1.8v 2 —40 mA
I High-level input current B1, I1B2 Vee=6V, v;=4.2v 2 —10 +10 uA
Vaer Reference voltage VRF Vee=5V, Vin=0mVpp 1 2.3 2.5 2.7 \4
Givi1 Voltage gain 1 OP1 Voo=bV, tiw=1kHz, Viy=80mVpp 3 18 20 24 V/vV
Giyay Voltage gain 2 OP1 Veo=5V, fin=15kHz, Viy=80mVpp 3 18 20 24 \'74"
Ring Input resistance oP1 Veo=5V, fiv=1kHz, V\y=80mVpp 3 6 10 15 kQ
Voepy Maximum output voltage OP1t Vee=5V, fn=1kHz, THDAwp=5% 3 2 Vpp
ligz Input bias current OP2 Vee=5V 4 0.1 uA
Vei+2 Positive clamp current oP2 Vee=5V, Ipxy=0.5mA 4 0.5 0.9 v
VeoL—2 Negative clamp current oP2 Vee=5V, lp=0.5mA 4 —0.9 —0.5 \'
Vru+a Positive threshold voltage | OP3 Voc=5V 5 80 150 mV
Viu—3 Negative threshold voltage| OP3 Vee=5V 5 —150 —80 mv
Vrug Threshold difference voltage | OP3 Vrra=Vri+a— | Vru—s | 5 —30 +30 mv
VoLa Low-level output voltage | F2F Veo=5V, Ve =2V, lr;r=0.5mA 5 0.5 \'4
Vona High-level autput voltage | F2F Vee=5V, Vex=3V, lpzp=~0.5mA 5 4.5 \4
VEes Diode forward voltage oP4 Vee=5Y, VL.or=0V, l4c=0.5mA [} 0.55 1.1 \%
lrs Diode reverse current OP4 Vee=5V, Vi pr=5V, Vag =0V 6 —0.5 uA
ling Input current oP4 Veo=5V, Vaci=0V, V p=0V 6 —0.5 nA
Vrn+a Positive threshold valtage | OP4 Vee=5VY, Vaci=0V 6 1.6 1.85 2.1 \
Vin—a Negative threshold voltage| OP4 Vee=5V, Vagi=0V 6 1.2 1.5 1.7 A\
VrHa Threshoid difference voltage | OP4 Vee=5V, Vag=0V 6 0.25 0.35 . 5 \
lcow Standby circuit current Vee=5V, Viy=0mVpp 1 1.0 1.4 mA
[Py Operating circuit current Voo=5V. Vin=B0mVep, fiv=5kHz 1 2.0 3.0 mA
fosc=1MHz
fosc Oscillation frequency V=5V, Cosc=33pF 1 0.6 1.5 MHz
Tow Output pulse width INV, RCP Vec=5V, fgsc=1MHz 7 15 16 17 us
Too Delay time between outputs | RDD, RCP Vee=5V, fosc=1MHz 7 7 8 9 “us
Taw Input noise width INV Vee=5V 7 2 S
APPLICATION EXAMPLE ,
When the 4th bit is ignored and the output is low-active
? 5V
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MITSUBISHI 9—a5]

ELECTRIC




L3E B L249827 0015304 452 EENMIT3 MITSUBISHI BIPOLAR DIGITAL ICs

MITSUBISHI (DGTL LOGIC) M54914FP

F2F MAGNETIC STRIPE ENCORDING CARD READER

TEST CIRCUIT

In the following figs., Cosc=33pF., Rex=470Q, Cex=0. 033uF, Cpr=470pF, Cyr=1uF

! * Vrer: lcows leors Tosc test 2 * Vour Vou, hiu, i test
Veo Vee
©
* lcow
lecr «
e o LDl Veor|
—ACI  Vcez b3 4Act  Veez CLK|CLK
—{F2F  CXip— H He2r ox1
Cue_loko cxe} T Cosc G Hreo  cxzfe b
Rex <
<—pxi 1Bt z | aw—ext 181 — oo(A)
Cex AMP  1B2 % "E 5k2 Jamp 182 W Vi
HD2  INV|- g 4up2  INV Took 0 l
@ HD1  CLS| tosc ol ¢ 7 HD1 CLSp———0
VR
Vin. fin vRF  ROD|- o g} LvrF RDDp——0
T(;; I— GND_RCP oscopt = I— GND_RCP
VRer t
Vou f * lou.
bl Von on
RCP Note : 1Bt and IB2 must be connected to GND when these pins
) —_16_ are not used for testing.
Tow OSC™ Tow
4
3 * Gy11, Gvz1, Riny, Vopes tost * hig2, Vou+2, Voi—2 test
Vee Ve
LDl Veer & | LDl Ve
THD ACI  Vecz —ACI Ve
meter] When —roF cxil Switched when Vg 42, VoL—2 3F2F  CX1}-
Voperison Cue for cxol -
Rex L
81
182 %
Vmame INV- -
v cLsl- &
Vorr [10k RDD|- B
RCP|- B
Gv"=v‘\"-—:“’ Vouta VoL-2=Vmrxo— Vrerz
Runn= 2 Vmame X10 (k22) Note : Vrerz i8 Vimpko When Vec=5V.
G\IH . vIN—VM AMP
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5 * Vrh+3, Vru—a, Vrus, Yous, Vo test 6 * Ve, Ina ling, Vra, Vin—s, Vg test
Vee \ Switched when) Vee
When Vois and Vs . s | lra is used T '
aret tesetzdor:hls switch #r—- LDt LDl Ve ?vzgﬁhed
is turn HACt Voo, ACl  Veos __J Vit
F2F cxi1 wa
I;zF VMr2r 5k Vioy F2F  CX1|—e Vrnes
Vors pko Cx2l- are tested,
Vo PKI 1B j /
5k | AMp  1B2
7 —jHD2 NV
vm Con ] HD1  CLS
= vRF ROOL- Vmews
’r{ Cvr GNO RCP-

Vru+3=Vaera— Veri—

V, ! — —
VPKICC \ ,ﬁ. Vri—3=Vrerz— Veki+
s gy OV= TR Vg = —

VTH_VYH+3 | Vm—s i

H” e (
Note : Vgers is measured _ v
VM'Fx::Eyv u—_ in test circuit 4. V'ﬂfﬁs L Vine=Vru+a—Vri—s

* Tow: Top, Tw test

ERROR OUTPUT

i
Vee roD | |
€ : II
-)h* Top =H=Too
P NOISE INPUT
E LDt Voo CLK foec
a —ACI Voo CLK gOLi/TY CYCLE INV I I ‘ Taw  Taw is the maximum time width of negative noise
4 —F2F CX1 ° entering the INV input which is not considered to
8 —PKo Cx2—i«¢ —————— be an INV input.
Z w—1erki 1B1 Rep
‘E 5k damp B2 q,
= —JHD2  INV
) —HD1 CLSt-
g Cwi —{VRF RDD —0«0— osci-
3 OSCOPE
r GND RCP
@ ¥ [Switched on when
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