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Description

The M56710FP is a semiconductor integrated circuit of Bi-CMOS structure having an F2F demodulator function for
magnetic card reader.

Features

e Low current dissipation (0.7 mA when on standby as a standard)

e Provided with glance-over selection input (4, 8, and 16 bits)

o Provided with output polarity (“L” active or “H” active) switching input
e Miniature mini-mold package

e Wide operating temperature range Ta=-20 to 75°C

Application
Magnetic card reader

Functional Description

Data signal which is read from magnetic card via magnetic head is input from HD2 and HD1 pins., and converted into
F2F pattern signal by analog processing in amplifier OP1, differentiator OP2, sensitivity setting circuit and waveform
shaping circuit. If F2F signal isinput, the logic section glances over the prescribed number of bits set by IB1 and 1B2
input before performing digital processing, and then outputs card reading signal CL S, read clock signal RCP, and read
datasignal RDT. INV turningto“L"” switches each output of CLS. RCP and RDT from “L” activeto “H” active.

e Standard Bits:
L et the number of glance-over bits set by IB1 and I1B2 be M.
Let the Mth FC (flux change) through M+1st FC after LDI input isturned from “L” to “H” be a standard bit with a
time width of TBO.
1/O is discriminated from the next hit to this standard hit as a data bit.
e |/Odiscrimination
L et the data bit time width of adata bit be TBn, and if there is one next FC between the FC at the end of that bit (i.e.
the beginning of the next bit) to 5/7TBn, let the next bit (Bn+1) bedata“1”, and, if thereisno FC, be data“0”.
e Output signal time width
When letting the oscillation cycle of oscillation circuit be Tosc.
— RCP output pulse width TOW: about 16 Tosc
— RCP delay timeto RDT: about 8 Tosc
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Block Diagram
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Pin Arrangement
M56710FP
Read control input LDl — | 1 O E Vce1 Power supply
NC Iz EI Vceo Power supply
F2F output F2F « | 3 E CX1 Oscillation capacitor
Noise filter PKO IZ EI CX2 Oscillation capacitor
Differentiator input PKI— | 5 16| « IB1 Ignore bit 1
Amplifier output AMP « | 6 15| « I1B2 Ignore bit 2
Amplifier (-) input HD2 —» | 7 14| <INV Invert input
e . Card t Mli
Amplifier (+) input HD1 — | 8 13| - CLS siggalrg‘gﬁ)d?g
Standard voltage output VRF Iz 12| — RDT Read data output
Grounding GND IE 11| — RCP Read clock output
(Top view) NC: no connection

Outline: PRSP0020DA-A (20P2N-A)
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I/O Circuit

1. LDI, I1B1, IB2 input circuit

2. INV input circuit

Vcc2 VCCZ
LDI B Q E]
1B 3% INV }A
1B2 | |
GND ’:l GND
3. CLS, RDT, RCP output circuit
Veeo
CLS
RDT
| RCP
GND

Pin Function Description

Pin Pin
No. | Name Name Function
1 LDI Read control input Schmidt trigger input. At “L”, reset the internal digital circuit. At “H”,
F2F modulation is possible.
3 F2F F2F output F2F signal output that has amplified, differentiated and further
waveform-shaped the magnetic head signal.
4 PKO Noise filter Connect noise removing capacitor CNF between PKI and PKO.
5 PKI Differentiator input Refer to PKO and AMP.
6 AMP Amplifier output Connect resistor RPK and capacitor CPK between AMP and PKI.
7 HD2 Amplifier (=) input Connect magnetic head between HD1 and HD2.
8 HD1 Amplifier (+) input Connect magnetic head between HD1 and HD2.
9 VRF Reference voltage output Reference voltage output of Vcc 1/2
10 GND | Grounding
11 RCP Read clock output Clock pulse output after F2F modulation
12 RDT Read data output Data output after F2F modulation
13 CLS Card travelling signal output Signal output indicating that card is travelling
14 INV Invert input CLS, RDT and RCP output becomes “L” active at “H” (OPEN), and “H"
active at “L".
15 B2 Ignore bit 2 Glance-over bit setting pin
16 IB1 Ignore bit 1 Glance-over bit setting pin
17 CX2 Oscillation capacitor Connect capacitor Cosc between CX1 and CX2 to set oscillation
frequency.
18 CX1 Oscillation capacitor Connect capacitor Cosc between CX1 and CX2 to set oscillation
frequency.
19 | Vee Power supply Digital circuit section power supply pin. Supply voltage is Vcc.
20 Veer Power supply Analog circuit section power supply pin. Supply voltage is Vcc (same
voltage as Vceo).
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Glance-Over Bit Setting and Timing By IB1 and I1B2

Number of
glance-
IB2 input IB1 input over bits Description
L L 4 Internal digital circuit is reset with LDI input at “L”".
L H 8 LDl input may be at “H” at all times.
H L 16 CLS output turns to “L” after counting the flux change FC (change in the
status of F2F) of the number of glance-over bits, and returns to “H” when BIC
(bit interval counter) has fully counted. (At “L” active).
H H — —
Note: B2, IB1:"“L", “L"
TBO: Reference bit
x 1 2 3 4
F2F L [ﬁ [ ]
I i
LDI
BIC 1
full count ; |_|
CLS

About 14300 Tosc
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Operating Timing Diagram

IB2, IB1:"L", "L" INV: "H"
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Absolute Maximum Ratings

(Ta=—-20to 75°C, unless otherwise noted)
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Notes: 1. Voltage is based on GND pin of the circuit (0 V), unless otherwise noted.

2. Direction of the current flowing into the circuit is represented by “positive” (without code) and that flowing out

of the circuit by “negative” (—code).
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Recommended Operating Conditions

(Ta=-20to 75°C, unless otherwise noted)

Limits
Item Symbol Min Typ Max Unit Test Conditions
Supply voltage Vecei, Veez Vee 4.0 5 55 \Y Vce1 and Veez shall have the
identical voltage.
Input voltage LDI Vi 0 — Vce \Y
“H” input voltage IB1, IB2, INV | V4 0.8Vce — Vce \Y
“L” input voltage IB1, I1B2, INV | V| 0 — 0.2Vcce \Y,
“H” output CLS, RDT, lon -0.5 — 0 mA
current RCP
“L” output current | CLS, RDT, loL 0 — 5 mA
RCP
Differential input | HD2-HD1 Vin 3 — 80 mVp-p
voltage
Input frequency HD2-HD1 fin 0.3 — 15 kHz
Oscillation fosc 0.2 — 2 MHz fosc = 1/Tosc
frequency
External CX1, CX2 Cosc 25 — 100 pF fosc 0 1/Cosc
capacitor
External CX1, CX2 Cosc — 33 — pF Reference value when
capacitor corresponding to 210BPI
External resistor | AMP Rpk — 470 — Q Reference value when
corresponding to 210BPI
External PKI Crk — 0.033 — pF Reference value when
capacitor corresponding to 210BPI
External PKI, PKO Cnr — 220 — pF Reference value
capacitor
External resistor PKI, F2F Rpr — 4.7 — MQ Reference value
External Veei, Veez Cvc — 0.1 — uF Reference value
capacitor
External VRF Cvr 0.8 1 2 pF Reference value
capacitor
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Electrical Characteristics

(Ta=-20t0 75°C, Vcc = 5V, unless otherwise noted)

Test Limits
Circ
Item Symbol uit Min Typ Max Unit Test Conditions

Threshold IB1, 1B2, VTH — 0.3Vcce — 0.7Vcce \% Vec=41t055V
voltage INV
“L” output CLS, RDT, | VoL 2 — — 0.2 \% Vec=4V loL =10 pA
voltage RCP 2 — — 0.4 \Y lo =5 MA
“H” output CLS, RDT, | Vonu 2 3.8 — — Y Vec=4V lon =-10 pA
voltage RCP 2 3.2 — — \Y low =-0.5 mMA
“L” input LDI, IB1, IiL 2 -10 — +10 pA Vee=55V,V, =0V
current B2
“L” input INV liL 2 -80 — -10 mA Vee=55V,V, =0V
current
“H” input LDI, IB1, IIH 2 -10 — +10 pA Vee=55V,V,=55V
current IB2, INV
Positive INV T+ 2 -250 — -50 pA Vec=5.5V, V,=VTH
threshold
current
Reference VRF VREF 1 2.3 2.5 2.7 \% Vin=0 mVp-p
voltage
Voltage gain 1 | OP1 GVil 3 18 20 24 Double | fin=1kHz

VN = 80 mVp-p sine wave
Voltage gain 2 | OP1 Gv21 3 18 20 24 Double | fiy =15 kHz

Vin = 80 mVp-p sine wave
Input OP1 RIN1 3 7 10 14 kQ fin=1kHz
resistance VN = 80 mVp-p sine wave
Maximum OP1 VOPP1 3 2 — — Vp-p | fin=1kHz sine wave
output voltage THD AMP = 5%
“L” sensitivity | PKI - F2F lIL2 4 — — -0.3 pA VM, F2F < 0.5V
current
“H” sensitivity | PKI — F2F 1IH2 4 0.3 — — pA VM, F2F > 45V
current
Positive PKI — F2F VTH+2 5 0.2 0.45 0.7 \% On the VRF basis
threshold
voltage
Negative PKI - F2F VTH-2 5 -0.7 —-0.45 -0.2 Y On the VRF basis
threshold
voltage
Threshold PKI - F2F | VTHD2 — -0.15 — 0.15 v (VTH+2) — |VTH-2]
differential
voltage
Pin voltage PKO VPKO 4 -1.2 — 1.2 \% On the VRF basis
range |PK| =1 mA-+1mA
“L” output F2F VOL3 5 — — 0.5 Y VPKI=0V, IF2F =0.5 mA
voltage
“H” output F2F VOH3 5 4.5 — — \Y VPKI =5V, IF2F = -0.5 mA
voltage
Positive LDI VTH+4 6 25 — 35 \%
threshold
voltage
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(Ta=-20t0 75°C, Vcc = 5V, unless otherwise noted)

Test Limits
Circ
Item Symbol uit Min Typ Max Unit Test Conditions

Negative LDI VTH-4 6 15 — 2.7 \%

threshold

voltage

Hysterisis LDI VHY4 — 0.5 — 15 \% (VTH+4) — (VTH-4)

width

Standby Vcei, Vee? ICCW 1 — 0.7 1.0 mA Vin =0 mVp-p

circuit current

Operating Vcei, Veez ICCR 1 — 1.9 2.4 mA fin=8.2 kHz

circuit current VN = 68 mVp-p sine wave
fosc =1 MHz

Oscillation RCP fosc 1 0.75 — 15 MHz Cosc =33 pF

frequency

Output pulse RCP TOW 7 15 16 17 us fosc =1 MHz

width

Intra-output RDT, RCP | TOD 7 7 8 9 us fosc =1 MHz

delay time

Input noise INV TNW 7 0.5 — — us

width

Note: 1. Min. and max. limits do not represent absolute values.
2. Typ. limits represent standard values when Ta = 25°C and Vcc = 5V.

Test Circuit

On the following drawing, Cosc = 33 pF, RPK =470 Q, CPK = 0.033 uF, CNF =470 pF, CVR =1 uF
1. Testing of VREF, ICCW, ICCR, fosc

Vee
g IcCW
T & \ccr
LDI Veet
— Veeo
—F2F CX1——_ c
CNF T oS¢
RPK "—PKO  CX2
Pk IB1
CPK AMP B2
HD2 INnvi—"""
o o as—
Vin: fin VRF RDTl— fosc
VREF ﬁ GND  RCP Oscilloscope
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2. Testing of Vor, Vou, hie, hs T+

Vee
-
i LDI Veet
— Veeo
IIH
—{F2F CX1— |
Cosc I

—{PKO cxal— T jT_+
—PKI 1B1 o—0—(A)

avP B2 ?o e ,
HD2 INV% 7.7rTV
[ oy csl— o

CVR —VRF RDT—7Fo0

ﬁ GND RCP
VoL loL

VoH T T lo

Note: Short the IB1 and IB2 to the GND when
those pins are not used for testing.

3. Testing of GV11, GV21, RIN1, VOPP1

Vee
o

] LDI Veer

— Vee

—F2F X1

THD meter | (oN at VOPP1) oNE | ECosc
——PKO cx2}l—T
RPK

I—L PKI IB1

. CPK AMP B2
7T

HD2  INV

VM.AMP (OFF at RIN)
) 10 |1 cs
Q
VOPP1
10 kQ \ \ — —VRF  RDT
0 § CVR
' ;ﬁ GND RCP
7T

VIN Iy

VM.AMP
ViN
2VM.AMP

RIN1 = x 10 (kQ)
GV11 e V|y - VM.AMP

GV11 =
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4. Testing of 11H2, 11L2, VPKO

Vee
4 LDI Veet
Vee
o——{F2F  Cx1

Cosc
PKO  Ccx2|—T

PKI IB1
—AMP  IB2 %
HD2  INV|—
IPKI
PR IOINTS L HD1  CLS|—
' 2 7 CVR lyge ROt
i
# GND  RCP|—
7T TIT

Note: IIL2 is PKI input current providing VM.F2F < 0.5 V.
IIH2 is PKI input current providing VM.F2F > 4.5 V.
VPKO = VM.PKO - VREF

5. Testing of VTH+2, VTH-2, VOL3, VOH3

Vee

N IV E
(ON at VOL3 and VOH3) — Veez
o F2F  CX1

5kQ Cosc
—AMA— PKO cx2—71

PKI 1B1
VM.F2F — AMP B2 %
e 10 R ssa |rr |-

HD1 CLS|[—
VPKI 2 VRF RDT |—

CVRL |
ﬁ GND RCP|—
7T TIT

VTH+2 = VREF - VPKI-

Vee VTH-2 = VREF - VPKI+
VPKI A VPKI+

OV”I,,,/W VPKI-
"
VM.F2F
T
REJO3F0175-0201 Rev.2.01 Mar 31, 2008 RENESAS

Page 10 of 13



M56710FP

6. Testing of VTH+4, VTH-4

Vee
o j
— Vee2
VLDI —F2F CX1H—
—{PKO  Cx2|—
— PKI I1B1 jj
—1 AMP 1B2
|: HD2 INV —
HD1 CLS
VRF RDT |—
= tvmcLs
ﬁ GND RCP |-
VCC ST fTTT//\---- VTHH4
VLDI X\~ VTH-4
e
VM.CLS
I p—
7. Testing of TOW, TOD, TNW
Vee
-
RCP TOW J
LDl Veer _CIK ||
A7) e fosc duty _
50 % RDD
§ F2F CX1 /CLK
©
21 5kQ PKO CX21—< TOD TOD
S —W\V—PKI 1B1
g AMP B2 Vee Noise input
% TIT
s HD2 INV o INV . TNW
(8]
> HD1  CLS|— ov---
i rRCP —mm
—VRF  RDT o0
CVR Oscilloscope
GND RCP Ow—0—] Note: TNW, a negative noise put into INV
input, is the maximum time interval not
:\(ON at TNW) considered INV input.
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Application Example
When setting the glance-over bit to 16 bitsto let it be“L” active output

-©-5V
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Package Dimensions

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] |
P-SOP20-5.3x12.6-1.27 PRSP0020DA-A 20P2N-A 0.3g

I HAAAAAAAS
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Q
BN EEEEEE

Index mark

NOTE)
1. DIMENSIONS "1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "3" DOES NOT
INCLUDE TRIM OFFSET.

Dimension in Millimeters

Symbol [“Min | Nom| Max

D [125]12.6]12.7

E | 52[53]54

AN s A | — | 18| —
. by A 0 0102

Sy Al — | — | 21

Detail F bp [0.35] 04 | 0.5
c |/0.18] 0.2 ] 0.25

8 0| — 1 8

He | 75 [ 7.8 | 8.1

e 1112|127 ]1.42
y | — | — 101
L 04[] 06] 08
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Notes:
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1

o

11.

12.
13.

This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes
warranties or representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property
rights or any other rights of Renesas or any third party with respect to the information in this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,
but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of mass
destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws
and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, is current as of the date this
document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas products listed in this document,
please confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to additional and different information to be
disclosed by Renesas such as that disclosed through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages incurred as a
result of errors or omissions in the information included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the applicability
of such information to the intended application. Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not designed, manufactured or tested for applications
or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality
and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or
undersea communication transmission. If you are considering the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall
have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use Renesas products in any of the foregoing
applications shall indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect to the maximum rating, operating supply voltage range,
movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or damages
arising out of the use of Renesas products beyond such specified ranges.

. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure at a certain

rate and malfunctions under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage
caused by fire in the event of the failure of a Renesas product, such as safety design for hardware and software including but not limited to redundancy, fire control and
malfunction prevention, appropriate treatment for aging degradation or any other applicable measures. Among others, since the evaluation of microcomputer software
alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident such as
swallowing by infants and small children is very high. You should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

This document may not be rer)roduced or duplicated, in any form, in whole or in part, without prior written a[g)roval from Renesas.

Please contact a Renesas sales office if you have any questions regarding the information contained in this document, Renesas semiconductor products, or if you have
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