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HD44790, HD44795 (L AUTOMOTIVE
4-Bit CMOS Microcomputer teh

The LCD-III is the CMOS 4-bit single chip microcomputer
which contains ROM, RAM, 1/0, Timer/Event Counter and
Control Circuit, Direct Drive Circuit for LCD on single chip.
The LCD-III is designed to drive LCD directly and perform
efficient controller function as well as arithmetic function for
both binary and BCD data. With the on-chip crystal oscillator
for timer, the clock function is easily realized. The CMOS
technology of the LCD-II provides the flexibility of microcom-
puters for battery powered and battery back-up applications in
combination with low power consuming LCD.

LCO-1H

® FEATURES
® 4.bit Architecture
® 2,048 Words of Program ROM (10 bits/Word)
128 Words of Pattern ROM (10 bits/Word)
® 160 Digits of Data RAM and Display Data RAM (4 bits/
Digit)
® Control Circuit and Direct Drive Circuit for LCD
4 Commons (Duty Radio; Static, 1/2, 1/3, 1/4)
32 Segments (Externally expandable up to 96 Segments
using external Drivers HD44100s)
® 32 1/0 Lines and 2 External Interrupt Lines
® Timer/Event Counter ® PIN ARRANGEMENT
@ All Instructions except One Instruction; Single Word and
Single Cycle
® BCD Arithmetic instructions
® Pattern Generation Instruction
— Table Look Up Capability —
® Powerful Interrupt Function
3 Interrupt Sources
2 External Interrupt Lines
Timer/Event Counter
Multiple Interrupt Capability
Bit Manipulation Instructions for Both RAM and I/O
Option of 1/O Configuration Selectable on Each Pin; Pull : LCD-1
Up MOS or CMOS or Open Drain Iy
@ Built-in Oscillator for System Clock (Resistor or Ceramic
Filter)
@ Built-in Crystal Oscillator for Timer
@ Built-in Power-on Reset Circuit
® Low Operating Power Dissipation; 2mW typ.
°
°

(FP-80)

Stand-by Mode (Halt Mode); 50uW max.
2 Versions; HD44790 V¢e = 5V £ 10%, 10us Instruction
Cycie Time
HD44795 Ve = 2.7V to 5.5V, 20 us Instruc-
tion Cycie Time (Top View)

Data _Sheets con.tai.n information for automotive operation only. Refer to Reference Guide
(Section 9) for a listing of supplementary publications which provide complete specifications.



http://www.dzsc.com/ic/sell_search.html?keyword=HD44790
http://www.jdbpcb.com/J/
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/
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m HD44790 ELECTRICAL CHARACTERISTICS (Voc=5V10%)
® ABSOLUTE MAXIMUM RATINGS
Item Symbol Value Unit Note
Supply Voltage Vee ~0.3t0+7.0 \")

) Applied to all pins except
Pin Voltage (1) Vq 0.3to V0.3 \' those specified in Vz.

; Applied to open-drain output pins
Pin Voitage (2) V2 0.3t0 +10.0 \" and open-drain 1/0 common pins.
Maximum Total Qutput Current {1) =Zloq 45 mA {Note 3)

Maximum Total Output Current {2) Zlg2 45 mA {Note 3)
Operating Temperature Topr -40to +85 °c
Storage Temperature Torg 55 to +125 °c

(NOTE) 1. Permanent LS: damage may occur if maximum ratings are exceeded.

Normal operation should be under the conditions of “ELECTRICAL CHARACTERISTICS-1,-2.” If these condi-
tions are exceeded, it could be cause of malfunction of LS| and affects relisbility of LSI.
2. All voltages are with respect to GND.

=0

Maximum Total Output Current is the total sum of output currents which can flow out or in simultaneousty.
. Power supply condition Vg 2 V1 2 V22 V3 2 GND should be maintained.




e ELECTRICAL CHARACTERISTICS — 1 (Vg =5V+10%, Ta=-401t0 +85°C)

. Value .
Item Symbol Test Conditions - Unit Note
min typ max
Input “Low" Voltage Vi - - 1.0 Vv
Input “‘High” Voltage {1} ViH1 Vee-1.0 - Vee v 9)
Input “High” Voltage (2) Vin2 Vee-1.0 - 10 3 {10)
Output “Low” Voltage VoL loL =16 mA - - 0.8 Vv
Output “High' Voltage (1) Voni | -lon=10mA 2.4 - - v mn
Output “'High”” Voltage (2) VoH2 -loy =0.01 mA Vee-0.3 - - \ {2)
Driver Voltage Descending (COM} V4, 1d=0.05mA - - 0.4 \J {13)
Driver Voltage Descending (SEG) Va, 1d=0.01 mA - - 0.4 \ (13)
gli:’iglicg Resistor of LCD Power Rwell 25 _ 300 k2
Interrupt Input Hold Time UNT 2T - - us (15)
Interrupt Input Fall Time tHNT - - 50 us {15)
Interrupt Input Rise Time taNT - — 50 us {15)
Qutput “High”’ Current loH Vou =10V - - 3 HA (3)
Vin =010 Vce - - 1.0 (3),(9)
Input Leakage Current e Vi: 0w iov — — 3 uA @1, 10)
Pull up MOS Current -lp Vec =5V 45 - 250 HA
Vin =Vee, Ve =5V,
Supply Current (1) lect Ceramic Filter Oscillation - - 1.3 mA |(5)
(foec = 400 kHZ)
Vin =Vce. Vee =5V
R¢ Oscillation
Supply Current (2) leta {fosc = 400 kH2) - - 0.6 mA |{56),(12)
External Clock Operation
{fep =400kH2)
- Vin =0to Vee - - 1.0 MA 1 (6),(9)
Standby 1/0 Leakage Current lys HLT=1.0v Vi, =010 10V — - 3 A [6).110)
Standby Supply Current (1) lecs Vin=Vec, HLT=0.2V - - 10 uA 1)
Standby Supply Current (2} lees2 Vin=Vee, HLT=0.2V - - 40 uA n
n=1 (static)
Frame Frequency of LCD Drive fe ::§ gg gzg; m Hz
n=4 (1/4 Duty)
LCD Display Voltage Vico Vee-Vs 25 | - [ Vee v @8
External Clock Operation; System Clock
"“External Clock Frequency EA 1774077 T 400 ] 480  kHz [
Externai Clock Duty Duty 45 50 55 %
External Clock Rise Time teep 0 - 0.2 us
External Clock Fal! Time ticp 0 - 0.2 us
Instruction Cycle Time Tinst Tinst = #tcp 9.1 10 100 us
Internal Clock Operation (R¢ Oscillation); System Clock
" Ciock Oscillation Frequency "o ) Rj=iioke2% [ 300 ] - [B00 [ kHz |
Instruction Cycle Time Tinst Tinst = /foxc 8.0 - 133 [ s
Internal Clock Operation (Ceramlc Filter Oscillation}; System Clock
" "Clock Oscillation Frequency o | Ceramic Filter | Tagz [T Z [ a8 TkHz |
Instruction Cycle Time Tinst Tinst = Mox 9.8 e 10.2 us

Internal Clock Operation (Crystal Oscillation); Clock for Timer

Clock Oscillation Frequency T_f_o;x—__-]mér_y;tgl- _________________ I_ 32.768 I kHz -T




LCD-III (HD44790, HD44795) AUTOMOTIVE VERSION

® ELECTRICAL CHARACTERISTICS — 2 {Ta=-401t0 +85°C)

Val
Item Symbol Test Conditions - ae Unit Note
min max
Halt Duration Voltage VoH HLT = 0.2v 23 - v
Vin =Vee, HLT = 0.2V
Halt Current | in - tec ’ - .
alt Curren DH Vpu = 2.3V 4.0 uA (14)
Halt Delay Time L{T) 100 - us
Operation Recovery Time the 100 - us
HLT Fall Time Tl - 1000 Hus
HLT Rise Time teHLT - 1000 us
HLT ‘“"Low" Hold Time thoT 400 - us
R¢ Oscillation, External 100 _
HLT “High” Hold Time torn Clock Operation us
Ceramic Filter Oscillation 4000 -
Power Supply Rise Time tee Built-in Reset, HLT = V¢ 0.1 10 ms
Power Supply OFF Time torF Built-in Reset, HLT = Ve 1 - ms
External Reset, Ve = 4.5
to 55V, HLT = Ve 1
(R¢ Oscillation, External -
RESET Pulse Width (1) tRsT1 Clock Operation) ms
External Reset, Voc = 4.5
t0 5.5V, HLT = Ve 4 -
{Ceramic Filter Oscillation)
External Reset, Vcc = 4.5
to 5.5V,HLT=Vcc, 2-T: _
{Prescaler Clock = System inst
. Clock)
RESET Puise Width (2) t
RsT2 External Reset, Vcc = 4.5 bs
to 5.5V, ALT = Ve, 32x10%/ _
{Prescaler Clock = Crystal fosex
Clock)
K L External Reset, HLT = V¢,
RESET Rise Time tRST Vec = 4.5 to 5.5V - 100
. External Reset, HLT = V¢,
RESET Fall Time tersT Ve = 4.5 10 5.5V - 100 us

(NOTE) 1. Applied to PMOS load of CMOS output pins and CMOS 1/O common pins among D and R pins.
2. Applied to CMOS output pins, CMOS 1/O common pins, input pins with pull up MOS, and 1/Q common pins with pull up
MOS among D and R pins.
3. Applied to open-drain cutput pins and open-drain 1/O common pins among D and A pins.
4. Pull up MOS current is exciuded.
5. Applied to the supply current when the LCD-111 is in the reset state and the crystal oscillation for timer doesn’t operate.
{Current that fiows in the input/output circuit and in the power supply circuit for LCD is excluded}.
Test Conditions: RESET, HLT, = Ve (Reset State)
INT,, INT;, Ry to Rys, Dy to Dy3 = Vo
D, /X0, D, /XI D,,/X0, D, /X1'= V¢ (Crystal oscillation for timer is not selected).

Vi.Va, Vs =Vee D,, /X0 = Open, D,, /X1 = V¢ (Crystal oscillation for timer is selected).

COM, to COM,, SEG, to SEG;; = Open
When the crystal oscillstion for timer operates, the standby supply current {2) Iccgz flows in addition to gy or Icca-
When the LCD-I11 is instatled in the user's system, and in operation current increases according to the external circuitry and devices.
Those are connected to the LCD-111. User should design the power supply in consideration of this point (The difference between
the measured currant in the above reset state and that measured in the operational state in the user’s system is the increased part of
the supply current).
6. Standby 1/0 lsakage current is the leakage current of 1/O pins in the "Halt’ and "‘Disable” state.



7. Current that flows in the input/output circuit and in the power supply circuit for LCD is excluded. The standby supoly current (2)
is the supply current at Ve = 5V £10% in '‘Hait’" state in the cese that the crystal oscillation for timer is selected (only the crystal
oscillator for timer, 5bit divider and 6-bit prescaler are in operation).
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8. Power supply condition Voe 2 Vi 2 Vi 2 Vs 2 GND should be maintained.
9. Applied to the following pins.
{1} Input pins, 1/O common pins with pull up MOS, and CMOS /O common pins among D and R pins.
(2) RESET,HLT, OSC:, INTe and INT,
10. Applied to open-drain 1/O common pins among D and R pins.
11. Current that flows in the input/output circuit and in the power supply circuit for LCD is exciuded. The standby supply current
is the supply current at Ve = 5V110% in “Malt” state in the case that the crystal oscillation for timer is not selected. The supply current
when supply voltage falls to the Halt Duration Voltage is called “"Halt Current” {Ipy).
12. The supply current ch as foll ding to opersting frequency.
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iy e
x A A

<
% 0.4 >
5 s /f e
o /,//
)
0 100 200 300 400 500

fosc of fcp (kHz)

13. Tha voltage that drops between the power supply pins (Vee, Vi, Vi, Vsl and each common or segment output pin.
14. The supply current at Vo = Vpp = 2.3V in “Halt” state, in the case that the crystal oscillation for timer is not selected.
Current that flows in the inputBu(Dut circuit and in the power supply circuit for LCD is excluded.



LCD-II1 (HD44790, HD44795) AUTOMOTIVE VERSION

15. Interrupt inputs must be retained for two or more cycles at both “High” and “‘Low" levels,

HNT
viL Vi
JINT
INTo INT: HINT
® HD44795 ELECTRICAL CHARACTERISTICS (Vo =2.7 to 55V)
¢ ABSOLUTE MAXIMUM RATINGS
item Symbol Value Unit Note
Supply Voitage Vee -0.3t0 +7.0 v
" Applied to all pins except
Pin Voltage (1) Vr -0.3t0 Veet0.3 v those specified in V2.
K Applied to open-drain output pins
Pin Voltage (2) Vr2 0.31t0+10.0 v and open-drain 1/0 common pins.
Maximum Totat Output Current (1) -Zloq 45 mA {Note 3)
Maximum Total Qutput Current (2) Zlo2 45 mA [Note 3)
Operating Temperature Topr -40to +85°C °c
Storage Temperature Tag -55 to +125 °c

(NOTE) 1. Permanent LS| damage may occur if maximum ratings are exceeded.
Normal operation should be under the conditions of “ELECTRICAL CHARACTERISTICS-1, -2.” |f these
conditions are exceeded, it could be cause of malfunction of LS! and affects reliability of LSI.
. All voltages are with respect to GND.
. Maximum Totat Output Current is the total sum of output currents which can flow out or in simultaneously.
. Power supply condition Vee 2 V1 2 V2 2 V3 2 GND shouid be maintained.

dwn



AUTOMOTIVE VERSION LCD-I (HD44790, HD44795)

e ELECTRICAL CHARACTERISTICS — 1 (Vo =2.7t0 5.5V, Ty =-40to +85°C)

Value .
Item Symbol Test Conditions - Unit | Note
min typ max
Input “Low’’ Voltage Vi - - 0.4 v
Input “'High™ Voltage (1) ViH1 Vec04| - Vee v 9)
Input “High™ Voitage (2) Vinz2 Vec 04| - 10 v {10}
Output “Low’” Voltage VoL loL = 0.4 mA - - 04 v
Output “High” Voltage (1) Vor -lon = 0.08 mA Vee04| - - v {1
Output “High”” Voltage (2} Vonz -lon =0.01 mA Vee0.3 - - v (2)
Driver Voltage Descending (COM) | Vg, Id = 0.05 mA - - 04 v (13)
Driver Voltage Descending (SEG) | Vg, 1d =0.01 mA - - 04 \ (13)
gividing Resistor of LCD Power Rwell 2 _ 300 kQ
upply
Interrupt Input Hold Time tNT 2:Tingt - - us (16)
Interrupt Input Fall Time teNT - - 50 s {15)
interrupt Input Rise Time tNT - - 50 Hs (15)
Output ** High" Current loM Vou = 10V - - 3 HA 3)
Input Leakage Current e \\::: - g :Z \1’:3 — — 1:;0 uA ((33))"(:9(:)
Pull up MOS Current -lp Vee =3V 15 - 80 HA
Vin = Ve, Vec = 3V
R¢ Oscillation
Supply Current lce (foue = 200 kHz) - - 0.15 mA [(6),(12)
External Clock Operation
{fop = 200 kHz)
AT Vi, =0toV - - 1.0 uA | 16),(9)
Standby 1/O Leakage Current Ius H=Lg.5V V:: —ot 1;\‘; — — 3 A1), (10)
Standby Supply Current {1) lcest Yligcivf;: 'tm; 0.1v - - 6 pA (11)
Standby Supply Current (2) lecs2 ‘\;ic"c:‘;f;"fg; 0.1v - a2 | e | @
n = 1 {static)
Frame Frequency of LCD Drive 3 : : g ug gzg: m Hz
n =4 (1/4 Duty)
LCD Display Voltage Vieo Vee-Vs 25 | - | Ve Vv (8)
~External Clock Operation;System Clock ...l -or.-- e
External Clock Frequency feo 40 200 240 kHz
External Clock Duty Duty 45 50 65 %
External Clock Rise Time trep 0 - 0.2 us
External Clock Fall Time tecp 0 - 0.2 us
Instruction Cycle Time Tinst Tinst =4fco 16.6 20 100 us
__Initernal Clock Operation (R¢ Oscillation); System Clock ) ) L i .
A : R¢ = Vee =2.710 3.3V 150 - 250
Clock Oscillation Frequency fosc 260k$lt2% Voo =27 to5.5V 150 — 50 kHz
. . Tingt = Vee =2.7 10 3.3V 16 - 26.6
Instruction Cycle Time Tinst 4}?;:-: Ve =27t 55V 114 — 6.6 us

Internal Clock Operation (Crystal Oscillation); Clock for Timer
Clock Oscitlation Frequency fosex Crystal ] ] 32.768 [ kHz [




® ELECTRICAL CHARACTERISTICS —2 (Ta=-40t0 +85°C)

Itemn Symbol Test Conditions - Value Unit Note
min max
Halt Duration Valtage Vou HLT =02V 23 - \
Vin = Vcc, ﬁﬁ= 0.1V,
Halt Current loH Voy = 2.3V - 4.0 uA (14)
Halt Delay Time tho 100 - us
Operation Recovery Time tre 100 - us
HLT Fall Time tiLT - 1000 s
HLT Rise Time tHLT - 1000 s
HLT “Low" Hold Time thLt 400 - Hus
i . R¢ Oscillation, External
HLT “High” Hold Time topn Clock Operation 100 - us
Power Supply Rise Time tce Built-in Reset, HLT = V¢ 0.1 10 ms
Power Supply OFF Time torr Built-in Reset, HLT = Ve 1 - ms
RESET Pulse Width (1} thsT External Reset, HLT = Ve 1 - ms
External Reset, Voo = 2.7
t0 55V, HLT = Ve, 2.T. _
(Prescaler Clock = System inst
) . Clock) us
RESET Pulse Width (2) RsT2 External Reset, Vg = 2.7
to 55V, HLT = V¢, 32x108/ _
(Prescaler Clock = Crystai foscx
Clock)
- External Reset, HLT = V¢,
RESET Rise Time tyRsT Vee = 2.7 t0 5.5V -_ 100 Hs
. External Reset, HLT = V¢,
RESET Fall Time tirsT Vec=2.7 t0 5.5V - 100 s
{NOTE) 1. Applied to PMOS load of CMOS output pins end CMOS 1/0 common pins smong D snd R pins.

1
2. Applied to CMOS output pins, CMOS 1/O common pins, input pins with pull up MOS, and 1/O common pins with pull up MOS
among D and R pins.
3. Applied to opondrlin output pins snd open-drain /O common pins smong D and R pins.
4. Pull up MOS current is excluded.
5. Applied to the supply current when the LCD-il| is in the resst state snd the crystal osciliation for timer doesn’t operate
(Current that flows in the inputlou%&lrcult and in the power supply circuit for LCD is excluded).
Test Conditions: RESET, (Reset State)
INT,, INT:, Roo to Ry c& to Dy = Vc od)
D,,/X0, D, /XIT—D,,IX0, D,  /XI (Crystal oscillation for timer is not select:
V“ T D:: X0 = 8pen, D,,?fl = Ve (Crystal oscillation for timer is selected).
1, Va, Vs

COM, to COM.,gEG. to SEGys = Open
When the crystal oscillation for timer operates, the standby supply current {2) Iccga flows in addition to I ¢
When the LCD-I11 is instalied in the user’s system, and in operation current increases accarding to the oxtarnal cnrcunry and devices.

Those are connected ta the LCD-(11. User shouid design the power supply in eomld-ntion of this pomt {The difference between
the messured current in the sbove reset state snd that d in the op: jonal state in the user’s system is the increased part of
the supply currant}.

6. Standby 1/O leakage currant is the leskage current of 1/O pins in the ““Hait” and "Dissble’’ state.
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7. Current that flows in the input/output circuit snd in the power supply circuit for LCD is excluded. The stendby supply current (2}
is the supply current st Voc = 3V10% in “1Hait" state in the cese that the crystal oscillation for timer is sslected (only the crystal
oscillstor for timer, 5-bit Sividor and B-bit prescaler are in operation).
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8. Power supply condition Vec 2V1 2V2 2V = GND should be meintained.
9. Applied to the following pins.
(1) input pins, /O common pins with pull up MOS, snd CMOS 1/0 common pins emong O and R pins.
(2) RAESET, HLT, OSC,, INT, and INT,
10. Applied to open-drain |/0 common pins amang D and R pins.
11. Current that flows in the input/output circuit and in the power supply circuit for LCD is axcluded. The standby supply current
is the supply current at Vog = 3V110% in “'Halt’’ state in the cass that the crystal oscillation for timer is not selected. The supply current
whan supply voltage falls to the Halt Duration Voltage is calied *‘Hait Current™ (lon).
12. The supply current changes as follows according to operating frequency.
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13. The voltage that drops between the power supply pins (VcC,
14. The supply current at Voc = VpH = 2.3V in “Halt” state, in

V1, Vi, Vs) and each common or segment output pin.
tha case that the crystal oscillation for timer is not selected.

Current that flows in the Input/output circuit and in the power supply circuit for LCD is excluded.
15. Interrupt inputs must be retained for two or more cycles at both “High” and "‘Low’ levels.

INT, INT,

YINT

= SIGNAL DESCRIPTION
The input and output signals for the LCD-III shown in PIN
ARRANGEMENT are described in the following paragraphs.

® Vg and GND
Power is supplied to the LCD-III using these two pins.
Ve is power and GND is the ground connection.

® RESET
This pin resets the LCD-III independently of the automatic
resetting capability (ACL; Built-in Reset Circuit) already in the
LCD-I11. The LCD-II can be reset by pulling RESET High.
Refer to RESET FUNCTION for additional information.

e OSC, and OSC,

These pins provide control input for the on-<chip clock
oscillator circuit. A resistor, a ceramic filter circuit, or an
external oscillator can be connected to these pins to provide a
system clock with various degrees of stability/cost tradeoffs.
Lead length and stray capacitance on these two pins should be
minimized.

Refer to OSCILLATOR for recommendations about these
pins.

e HLT

This pin is used to enter the LCD-III into the HALT state
(Stand-by Mode). The LCD-HI can be moved into the halt
state by pulling HLT Low.

In the halt state the intemal clock stops and all the internal
statuses (RAM, Registers, Carry, Status, Program Counter, etc.)
are maintained. Consequently power consumption is greatly
reduced. By pulling HLT high, the LCD-III starts operation
from the status just before the halt state.

Refer to HALT FUNCTION for details of halt mode.

e TEST
This pin is not for user application and must be connected
to Vee.

® INTo snd INT:
These pins generate interrupt request to the LCD-IIL
Refer to INTERRUPT for additional information.

® Vi, V2 and V3

ViH [ S ViH
tNT | UNT
v
viL viL L
tHINT

Power for liquid crystal display are supplied to the LCDAII
using these pins (VCc 2 Vi 2 V, 2V; 2 GND).

® Roo to Ros
These four lines are a 4-bit input channel.
Refer to INPUT/OUTPUT for additional information.

® Rio to R13, R2o to Rz

These 8 lines are arranged into two 4-vit Input/Output
common channels. 4-bit registers (data /O register) are attach-
ed to these channels. Each channel is directly addressed by the
operand of an instruction. I/O configuration of each pin can be
specified among Open Drain, With Pull Up MOS, and CMOS
using a mask option.

Refer to INPUT/OUTPUT for additional information.

® R3o to Ras
These four lines are a 4-bit output channel. 4-bit register is
attached to this channel. This channel is directly addressed by
the operand of an instruction. 1/O configuration of each pin can
be specified among Open Drain and CMOS using a mask option.
Refer to INPUT/OUTPUT for additional information.

® Do to D3

These are 14 discrete signals which can be configured as
Input/Output lines.

Refer to INPUT/QUTPUT for additional information.

o D14/X0, D1s/XI

D,4/X0 and D,s/XI select in the following 3 types with a
mask option.

o Discrete I/O (common pin)

o Crystal circuit connecting pins (with internal halt)

o Crystal circuit connecting pins (no internal halt)

Refer to INPUT/OUTPUT for additional information.

® COM; to COM4

These pins are common pins for liquid crystal display.

Refer to LIQUID CRYSTAL DISPLAY for additional in-
formation.

® SEG: to SEG3:
These are segment pins for liquid crystal display.
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Refer to LIQUID CRYSTAL DISPLAY for additional in-

formation.

® OSCILLATOR

LCD-III (HD44790, HD44795)

A resistor, a ceramic filter circuit or an external oscillator
can be connected to OSC; and OSC,. However, a ceramic

filter circuit cannot be used on the HD44795. The connection
methods are shown in Figure 1.

(1) External Clock Th Ak
ViH f
| 12 vee
Open —{ 0SC,
trep tep
T
D ® ——
uty T x 100%
(2] Resistor
M
0sc, Length of the wirings for OSC, and OSC,
R pins should be minimized because the
f oscillation frequency varies depending
on the capacitance of these pins.
| OSC,
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