Ordering number : EN4939|

Thick Film Hybrid IC

STK66083P

Non-Chopping Current Drive
Print Head Driver

Applications

= Printers that require head drivers
= Various relay drive applications

.Features
= A total of 116 devices, including drive power

transistors

and flyback voltage take-up diodes, arc incorporated
into a single package 1o reduce the total printed circuit
board mounting area.

A constant-current drive scheme can be implemented by
selting the individual phase head current rise times 10
arbitrary values. Furthermore, the STKG6083P's ability
to handle a high supply voltage (Veel = 36 V) allows
the current rise times 1o be shortened.

The built-in input pull-up resistors allow the
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STK66083P 10 be driven by open collector type TTL- e foR2=p0 A

ICs in the previous slage. Also, the provision of a base

drive pin allows the STK66083P 1o support an enable

function.
* Since the D1 to D12 flywheels for each phase are

connected (o the power supply, the flyback energy due

to the winding inductance (L) ¢an be returned to the

power supply. This allows the power dissipation in the

power supply and other circuits to be reduced.
Specifications
Maximum Ratings at Ta = 25°C

Parameter Symbol Conditions Ratings Unit

Maximum supply voltage 1 Voo maxt | No signal 60 v
Maximum supply voltage 2 Ve max2 7.0 \
Phase output current 4 lop1 max | One pulse: 1 ms 15 A
Phase output current 2 lop2 max | One pulsa: 1 ms 6 A
Operating subsirate tlemperature Tc max 105 e
Junction temperaiure Tj max 150 °C
Storage temperature Tsg -40 10 +125 °C
Transisior withsland voliages VeED TR1toTRI2 Ig < 1 mA 70 v
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STK66083P

Allowable Operating Conditions at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Supply voltage 1 Veo! 18 10 42 A
Supply voltage 2 Vee2 5.0 10% A
Phase output current 1 lop1 max For a 1 ms pericd and colntinuous qperalipn with a duty 10 A
cycle of 50% or lower while power is applied.
s | #

Operating Characteristics at Ta = 25°C, Vol =36 V, V2 =5V

Parameter Symbol Conditions min typ max Unit
| Input on valtage Vi 4.0 . v
Input off voltage Vi Vee2=5VY. TR110 TR18 0.8 1.0 v
Input otf current 1 it Vee2=5V, TR15to TR18 0.25 0.35 0.45 mA
Input of current 2 w2 Vee2=5Y, TR1to TR12 25 is 4.5 mA
Qutput saturation voltage 1 Vst lg=50A TA1S w0 TR18 1.2 1.9 v
Qutput saturation voltage 2 Vsi2 lo=18A TR 10 TR12 11 1.9 \
QOutput leakage current 1 I Vee=60V, TR1510 TR18 1.0 mA
Cutput leakage current 2 .2 Veg=70V, TR1 to TR12 1.0 mA
Diode leakage current 13 100 V, D1to D16 0.1 mA
Diode forward voltage 1 Vd ldt =204, D130 016 1.2 1.8 v
Diode forward voltage 2 Vdf2 ldf=05A D1woD12 1.0 18 v

Note: A constant-voltage power supply must be used.
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Note: Values in parentheses indicate pins 42 1o 82 on the back side of the case.
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Test Clrcults

Unit (resistance: £2)
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Note: Pin numbars for the back side of the case are omitted,

Note: The input inverter IC { {>— } is a TTL open-collector type.
(7406 equivalent)
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Usage Notes

Circuit Notes

Timing Charis

Constant Current Drive

A. Dot drive signal Yooz Veez
©5Y «I1B~ef2 ¥V
—— . [__! —
B. Chopper signal ! i x
1 PN
_ !
) : : : input B o
C. Output current waveform lo/dot ! Lol o
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Single Dot Constant Current Equivalent Circult

Incorrect input signal operation

If the inpul signals A and B shown in the figures are input incorrectly (e.g., if their timings exceed the rated time),
overcurrents or DC currents can occur, and the printer head or the thick film IC itself may be destroyed. Therefore,
applications must be designed with adequate consideration for this problem and must include protection and reset
circuits.

The maximum heat dissipation in the print head and the thick film IC occurs when printing solid black (continuous

printing). _

» Use a heat sink to cool the hybrid IC substrate so that the substrate temperature {T¢) remains under 105°C.

« When the print head overheats, the heat dissipated in the head can damage the print head itself. This can lead to
destruction of the hybrid IC when, for example, the overheating resulis in a short circuit in the head coils that
resulis in overcurrents in the hybrid IC.

Noles on Mounting

1.

Incorrect mounting, including open input pins, load shorting, pin-to-pin shorting, and pattern shorts on the printed
circuit board ¢an lead to abnormal states and destruction of the hybrid IC.

Clamp both the printed circuit board and the hybrid IC in place when mounting the hybrid IC on a printed circuit
board.

Apply silicone grease Lo the hybrid IC substrate and attach a heat sink that is adequate 1o dissipate the heat generated
within the IC.
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STK66083P Operation
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Fig. 1 Input Signals and Winding Current Waveforms Fig. 2

This section describes STKG66083P operation based on the equivalent circuit for a single dot driver circuit.
As shown in Figure 1, signals are input to TR1 and TR2 so that they are tarned on for the periods t; and tp. The periods
t; and (7 are set up to have the following relationship.

When both TR1 and TR2 are turned on at time 1 = 0, the head coil winding current iy (for the period 0 < t £ 1;) increases
according 10 the following formula due to the lime constant T (L/R), which is determined by the head coil inductance L
and the winding resistance R,

R VCC — Vsal _I-_
I = g (17T s )
1=LR L: Head coi! inductance
R: Head coil winding resistance
Vsat = Vst (1) + Vst (2) ~ Vst(1): Ve g for TR1

Vst (2)' VCE (sat) for TR2

Therefore, the winding current value 11 avtime (; is given by the following formula,

VCC - VSE“ []
L=~ (12T 3)
Next, when TR1 is tumed off at time 1;, Ve is cut off. vee

However, the winding current iy (for the period t; < 1 €
1) continues to flow through the diode D1, This current

decreases according 10 the following formula. TR1

COFF

. L= "1 D2
T N S DT @)

The winding current gradually decreases, and when TR2
is turned off at time (y, the winding current I, is given by
the following formula.

L-4
12 = IIC_T) .......................................................... 5

After TR2 is turned off, the winding current i3 (for the
period t» < t) is returned to the power supply through the
dicdes D1 and D2, Fig. 3

. Vee, t=b Ve
iy = () €T = R e ©)
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As described above, Lhe rated current for the head coils can be set up by setting up the input signals appropriately.
Nolte that mutual inductance occurs due 10 the structure of the head coils, and that the coil inductance 1s lower when all

dots are printed than when only a single dot is printed. This results in increased winding currents. Therefore, the input
signal timing setup must be checked with the heads actually used.

Thermal Design

1.

Oc-a (heat sink thermal resistance)

The heat sink thermal resistance required due 10 the average power dissipation (Pd) within the hybrid IC is calculated
using the following formula,

Tc max — Ta
Bc-a= TP e N

Temax: Maximum substrate lemperature
Ta: Ambienl temperature

The required area for a 2 mm thick aluminum heat sink can be detenmined from Figure 7.
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However, even for identical temperatures the required heat sink area will vary with the conditions within the final
product, including the air circulation within the chassis and whether or not a cooling fan is provided. Therefore, be
sure to confirm that the STK66083P’s substrate temperature does not exceed 105°C in the actnal end product.
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2. Average Internal Power Dissipation
The $TK66083P incorporates the circuits for twelve print head dots within a single case. This circuit can be
considered to be four identical circuits each of which drives three dots. Therefore, the total average power dissipation

can be derived by calculating the average power dissipation for 1/4 of the circuits. Figure 8 shows the circuit for 1/4
of the STK66083P. ‘
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Fig. 8 Circult for 1/4 of the STK66083P (3 dots) Fig. 9 Winding Current for a Single Dot

Figure 9 shows the winding current for a single dot. Here, the average power dissipation Pd' for 1/4 of the circuits
can be expressed as follows.

Pd' = the TR15 power dissipation
' + the TR1, TR2, and TR3 power dissipation
+ the D16 power dissipation
+ the D1, D2, and D3 power dissipation

Consider the case when all three dots are printed during the period T. This is solid printing and the most severe case.
Here, Pd' can be approximated as follows since the winding current for three dots flows through TR15 and D16,

T
Pd'= 0.5 x 31 X Vst (1) X =

Tl Il+12 Tz
+3x(0.6x11szt(2)xT +0.7x% 5 szt(Z)xT)

311+ 2 T2 T3
+O'BXTXVF(1)XT+O'3X3IZXVF(1)XT)

T.
#35(0.25 X Iy X VE () X 2) wornsermmmsnrn ®)

Vst (1) VeE (sar) fOr the current 31 in TR15

Vst (2): VCE (sap) for the current I; in TR1, TR2, and TR3
Vg (1): Vdf for the current 31 in D16

Vg (2): Vdf for the current 31, in D1, D2, and D3

Multiptying by four for the whole case gives:

Pd" = 4Pd’
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However, continuous solid printing (all black) does not occur in actual operation, and the situation that is actually the
most severe is the printer self check operation. Therefore, it is economically advantageous te assume that the Pd for

practical operation will be 10% or less of that for solid black printing. Therefore:

Pd=0.1 xPd"
0.1xPd"=0.1 x4Pd
0.1X4PA =04 PA .o esnenssrmrns 9)

Another point is that normally the printing duty during the iteration period T should be set to be 50% or lower

T +T
(=2 <05).

B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the faiure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO, LTD, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and fitigation and all damages, cost and expenses associated with such use:

@ Kot impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC CO. LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

M Information (including circuit diagrams and circuit parameters) herein 15 for example only; it is not guarant-
eed for volume production, SANYQ believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties,
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