KS57C2408 MICROCONTROLLER

ELECTRICAL DATA

1 5 ELECTRICAL DATA

In this section, preliminary information on KS57C2408 electrical characteristics is presented as tables and

graphics. This information is arranged in the following order:

Standard Electrical Characteristics

— Absolute maximum ratings
— D.C. electrical characteristics
— A.C. electrical characteristics
— /O capacitance

—  A/D converter

— Operating voltage range

Oscillation Characteristics

— Main system clock oscillator frequencies
— Main system clock stabilization times

— Subsystem clock oscillator frequencies
— Subsystem clock stabilization times

Stop Mode Characteristics and Timing Waveforms

— RAM data retention supply voltage in stop mode
— Stop made release timing when initiated by RESET
— Stop mode release timing when initiated by an interrupt request

Miscellaneous Timing Waveforms

— Clock timing measurement at Xijn

— Clock timing measurement at XTjn

— TCL timing

— Input timing for RESET

— Input timing for external interrupts and quasi-interrupts
— Serial data transfer timing

D.C. Characteristic Curves

— lpp1. Ipb2vs. VDD

— Ippavs. VpD

— lppavs. Vpp

— lpps vs. VDD

— loH vs. VoOH

— loLvs. VoL

— Ippy vs. Frequency

— Ipp1 vs. Frequency (Vpp=55V)
— |Ipp2 vs. Frequency

— Frequency vs. Vpp

— Frequency vs. Resistor
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ELECTRICAL DATA

KS57C2408 MICROCONTROLLER

Table 15-1. Absoluie Maximum Ratings

(Ta= 25°C)

Parameter Symbol Conditions Rating Units
Supply voltage VDD -03 1o +7.0 Vv
Input voltage Vi Applies to I/O ports 4 and 5 only. —03 to Vpp+03 \Y

Pull-up resistors are individually {with pull-up resistor)
assignable to pins at ports 4 and -03to +9.0
5, or they can remain open-drain. (open-drain)
V2 All /O ports except 4 and 5 -03to Vpp+0.3
Cutput voltage Vo ~-03to Vpp+03 v
Qutput current high lOH One /O port active - 15 mA
All /O ports active - 30
Output current low loL One /O port active + 30 (peak value) mA
+15"
Total value forponts 0, 2, 3, and 5 + 100 (peak value)
+60 "
Total value for ports 4, 6, and 7 + 100
Operating temperature Ta —-40 to +85 °C
Storage temperature TsTG ~65 to + 150 °c
* The values for output current low ( lo, ) are calculated as Peak Value x m
Table 15-2. D.C. Electrical Characteristics
(TA = -40°C to +85°C,Vpp = 2.7V to 6.0V)

Parameter Symbol Conditions Min Typ Max Units
Input high VIH1 All input pins except those speci- 0.7VpD VoD vV
voltage fied below for ViH>—-V |44

VIH2 Ports 0-2,6,7,9, and 10 0.8 Vpp VDD
RESET 0.85 Vpp
VIH3 Ponts 4 and & with pull-up resistors | 0.7 Vpp VDD
assigned
Ports 4 and 5 open-drain 0.7 Vpbp 98
ViHa Xin, Xout: and XTin Vpp-05 VbD
Input low VL1 Ports 3, 4,5 0.3VpD v
voltage
ViLz Ports 0, 1,2, 6, 7,9, and 10 0.2Vpp
RESET 0.15 Vpp
ViL3 Xin, Xout, and XTin 0.4
. ¢ SAMISUNG

vwww.DataSheetdU.com



KS57C2408 MICROCONTROLLER ELECTRICAL DATA

Table 15-2. D.C. Electrical Characteristics {(Continued)
(TA = —40°C t0 +85°C,Vpp = 27V to 6.0V)

Parameter Symbol Conditions ~ Min Typ Max Units
Qutput high VoK1 Vop=45V to 6.0V Vpp—-1.0 \
voltage loH= — 1mA

Ports 0, 2, 3, 6, 7, and BIAS
loH= — 100 uA Vpp—05
VoH2 Vpp=45V to 680V Vpop-2.0
loH = — 100 uA; port 8 only
loH= —30pA Vpp-1.0
Qutput low VoL Vpp=45V to 60V 0.4 2 \'
voltage loL =15 mA
Ports 4 and 5 only
Ports 0, 2, 3, 6, and 7 only
oL = 400 uA 0.2
Ports 0, 2, 3, 6, and 7 only
VoL Vpp=45V to 60V 1
loL = 100 pA; port 8 only
loL = 50 uA
Input high ILIH1 Vin= VDD 3 HA
leakage All input pins except ports 4 and 5,
current Xin, Xout, and XTin
lLH2 | Vin=VDD 20
Xin, Xout. XTin, and RESET only
ILIH3 Vin=8V 20
Ports 4 and 5 are open-drain
Input low I Vin=0V -3 HA
leakage All input pins except Xin, Xout,
current and XTip,
IlLiLa | Vin=0V . -20
Xin,» Xout: XTin, and RESET only
Output high ILOH1 Vout = VDD 3 HA
leakage All output pins except for port 4
current and port 5
ILOH2 Ports 4 and 5 are open-drain 20
Vout=9V
Output low ILoL Vout=0V -3 LA
leakage
current
=§§ Electronics 15-3
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KS57C2408 MICROCONTROLLER

ELECTRICAL DATA

(TA= —40°C to +85°C,Vpp = 2.7V to 6.0 V)

Table 15-3. A.C. Electrical Characteristics

Parameter Symbol Conditions Min Typ Mag Units
Instruction cycle toy Vpp=45V to 6.0V 0.95 64 us
time (1)

Vpp=27V to 45V 3.8 64

With subsystem clock {fxt) 114 122 125
TCLO, TCLt1input | fTio.fT11 | VDD=45V 1o 60V 0 1 MHz
frequency

Vpp=27V to 45V 275 kHz
TCLO, TCL1 input | tT/Ho. tTiLo | VDD =45V o 6.0V 0.48 TE3
hlgh, low width Tk, T

VoD=27V to 45V 1.8
SCK cycle time tkey Vpp=45V to 60V 800 ns

External SCK source

Internal SCK source 950

Vpp=27V to 45V 3200

External SCK source

internal SCK source 3800
SCK high, low tkH. tkL | VDD=45V 10 60V 400 ns
width External SCK source

Internal SCK source tkoy/2e -

50

Vpp=27V to 45V 1600

External SCK source

Internal SCK source tkey/2 -

150

Sl setup time to tsik External SCK source 100 ns
SCK high

Internal SCK source 150
Sl hold time to tks| External SCK source 400 ns
SCK high

Internal SCK source 400
Output delay for tkso Vpp=45V to 60V 300 ns
SCKto SO External SCK source

Internal SCK source 250

Vpp=27V to 45V 1000

External SCK source

Internal SCK source 1000
=§g Electronics 15 &
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KS57C2408 MICROCONTROLLER

ELECTRICAL DATA

(TA= —40°C to +85°C,Vpp = 2.7V to 6.0 V)

Table 15-3. A.C. Electrical Characteristics

Parameter Symbol Conditions Min Typ Mag Units
Instruction cycle toy Vpp=45V to 6.0V 0.95 64 us
time (1)

Vpp=27V to 45V 3.8 64

With subsystem clock {fxt) 114 122 125
TCLO, TCLt1input | fTio.fT11 | VDD=45V 1o 60V 0 1 MHz
frequency

Vpp=27V to 45V 275 kHz
TCLO, TCL1 input | tT/Ho. tTiLo | VDD =45V o 6.0V 0.48 TE3
hlgh, low width Tk, T

VoD=27V to 45V 1.8
SCK cycle time tkey Vpp=45V to 60V 800 ns

External SCK source

Internal SCK source 950

Vpp=27V to 45V 3200

External SCK source

internal SCK source 3800
SCK high, low tkH. tkL | VDD=45V 10 60V 400 ns
width External SCK source

Internal SCK source tkoy/2e -

50

Vpp=27V to 45V 1600

External SCK source

Internal SCK source tkey/2 -

150

Sl setup time to tsik External SCK source 100 ns
SCK high

Internal SCK source 150
Sl hold time to tks| External SCK source 400 ns
SCK high

Internal SCK source 400
Output delay for tkso Vpp=45V to 60V 300 ns
SCKto SO External SCK source

Internal SCK source 250

Vpp=27V to 45V 1000

External SCK source

Internal SCK source 1000
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ELECTRICAL DATA KS57C2408 MICROCONTROLLER

Table 15-3. A.C. Electrical Characteristics (Continued)

(TA= —40°C to +85°C,Vpp = 27V to 6.0V)

Parameter Symbol Conditions Min Typ Max Units
Interrupt input tiINTH, tINTL | INTO (2} us
high, low width

INT1, INT2, INT4, KSO-KS7 10
RESET input low tRsL Input 10 us
width

NOTES:
1. Unless otherwise specified, instruction cycle time condition values assume a main system clock ( fx ) source.
2. Minimum value for INTO is based on a clock of 2ty or 128/x as assigned by the IMODOD register setting.

_» 0.8VDD

MEASUREMENT
POINTS ~a

0.8 VDD

02VDD <« 0.2 VDD

Figure 15-1. A.C. Timing Measurement Points (Except for Xjh and XTin)

Table 15-4. Input/Output Capacitance

(TaA=25°C,Vpp=0V)

Parameter Symbol Condition Min Typ Max Units
Input CiN f = 1 MHz; unmeasured pins — — 15 pF
capacitance are returned to Vss
Output Cout — - 15 pF
capacitance
I/0O capacitance Cio — — 15 pF
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K857C2408 MICROCONTROLLER ELECTRICAL DATA

Table 15-5. A/D Converter Electrical Characteristics
{TA=-10°C to +70°C,Vpp =35V to 6.0V, Vgs = AVgs =0 V)

Parameter Symbol Condition Min Typ Max Units
Resolution 8 8 8 bit
Absolute 25V < AVREF < VDD +15 LSB
accuracy (1)

Conversion tcoN 100/fx (3) us
time (2)

Analog input ViAN AVgg AVREF v

voltage

Analog input RAN 1000 MQ
impedance

NOTES:

1. Absolute accuracy does not include the quantization error (£ 1/2 LSB).
2. Conversion time is the time required from the moment a conversion operation starts until it ends (EOC = 0).
3. ‘fx'is the abbreviation for main system clock.

CPU CLOCK
1.0475 MHz

1.00 MHz /

750 kHz

500 kHz /

250 kHz

15.6kHz —

1 2 3 4 5 6 7
SUPPLY VOLTAGE (V)
CPU CLOCK = 1/n x oscillator frequency (n = 4, 8, 64)

Figure 15-2. Standard Operating Voltage Range
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ELECTRICAL DATA

KS57C2408 MICROCONTROLLER

(TA = —40°C + 85°C,Vpp =2.7V to 6.0V}

Table 15-6. Maln System Clock Oscillator Frequencies

Oscillator Type Clock Conditions Min Typ Max Unit
Ceramic fx 0.4 45 MHz
Crystal x 0.4 419 45 MHz
Resistor-capacitor (RC) fx R=20K,Vpp=5V 4.0 MHz

fx R=100K, Vpp=3V 1.0 MHz
External clock Xin input 0.4 45 MHz
NOTE: ‘'fx'is the main system clock.
Table 15-7. Main System Clock Oscillation Stabilization Times
(TA = —-40°C +85°C,Vpp = 27V to 6.0V)
Osciltator Type Conditions Min Typ Max Unit
Ceramic Stabilization occurs when Vpp is - — 4 ms
. ~rual 1o the minimum oscillator
v .ge range.
B ”“\‘f‘DD =45V to 60V — — 10 ms
Vpp = 27V to 45V — — 30 ms
External clock Xin input high and low level width 100 — — ns
(txH, tXL)

NOTE: Oscillation stabilization time is the time required for the main system clock to return to normal oscillation frequancy
after a power-on occurs, or when stop mode is terminated.
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KS57C2408 MICROCONTROLLER ELECTRICAL DATA

Table 15-6. Subsystem Clock Oscillator Frequencies
(TA = -40°C +85°C,Vpp = 27V to 6.0V)

Osclllator Type Clock Conditions Min Typ Max Unit
Crystal fxt — 32 32.768 35 kHz
External clock XTin input (fxt) — 32 —_ 100 kHz

NOTE: ‘fxt'is the subsystem clock

Table 15-9. Subsystem Clock Oscillation Stabilization Time
(TA=—-40°C +85°C,Vpp = 27V 10 6.0V)

Osclllator Type Conditions Min Typ Max uUnit
Crystal Vpp=45Vto60V — 1.0 2 s
Vpp=27Vto45V — — 10 s
External clock XTin input high and low level 5 — 15 us
width {txTH. tXTL)

NOTE: Osciltation stabilization time is the time required for the subsystem clock to return to normal oscillation frequency
after a power-on occurs.

Table 15-10. RAM Data Retention Supply Voltage in Stop Mode
(TA = ~40°Cto + 85°C)

Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage | Vpppr | Normal operation 20 — 7.0 Y
Data retention supply current IpobprR | VDDDR=20V —_ 0.1 10 MA
Release signal set time tsreL | Normal operation 0 — — us
Oscillator stabilization wait twaiT | Released by RESET — 2'7 [ ix — ms
time (Notal)
Released by interrupt — (Note 2) — ms

NOTES:
1. During oscillator stabilization wait time, all CPU operations must be stopped to avoid instability during oscillator start-up.
2. Use the basic timer mode register (BMOD) interval timer to delay execution of CPU instructions during the wait time.
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KS57C2408 MICROCONTROLLER ELECTRICAL DATA

1/fx

txL | tXH

/
A
A

Xin VDD -0.5V

- — 04V

|

Figure 15-5. Clock Timing Measurement at Xn,

1/t

XTL . tXTH
XTin VDD-05V
- =

N 04V

Figure 15-6. Clock Timing Measurement at XT;,,

17171

o
L

RE— tTiH
TCL 0.8 VDD
- _ 0.2 VDD

Figure 15~7. TCL Timing
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KS57C2408 MICROCONTROLLER ELECTRICAL DATA

1/fx

txL | tXH

/
A
A

Xin VDD -0.5V

- — 04V

|

Figure 15-5. Clock Timing Measurement at Xn,

1/t

XTL . tXTH
XTin VDD-05V
- =

N 04V

Figure 15-6. Clock Timing Measurement at XT;,,

17171

o
L

RE— tTiH
TCL 0.8 VDD
- _ 0.2 VDD

Figure 15~7. TCL Timing
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ELECTRICAL DATA KS57C2408 MICROCONTROLLER

tRSL

- RESET \ /
—~ 0.2 VoD

Figure 15-8. Input Timing for RESET Signal

Y

Id
\

tINTL tINTH

INTO, 1,2, 4 0.8 VDD )
KS0 to KS7 /
- — 0.2 VDD

Figure 15-9. Input Timing for External interrupts and Quasi-interrupts
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KS57C2408 MICROCONTROLLER ELECTRICAL DATA

- tKeY -
ot —— [ ——1KH
SCK v 0.8 VDD
\ i | 0.2VDD
tsiK t«s!
0.8 VDD
sl INPUT DATA
0.2 VDD
tKSO —w

SO QUTPUT DATA ><

Figure 15-10. Serial Data Transfer Timing
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ELECTRICAL DATA KS57C2408 MICROCONTROLLER

D.C. CHARACTERISTIC CURVES

NOTE

Theocharacteristic values shown in the following graphs are based on actual test measurements.
They do not, however, represent guaranteed operating values.

(TA = 25 °C, fx = 4.2 MHz2)

4.0

3.5
. 1DD1

3.0

2.5

2.0 —

1 e
/
05

10D1, IDD2 (MA)

VDD (V)

Figure 15-11. Ipp1, Ipp2 vSs. VDD

(TA = 25 °C, txt = 32 kHz)

160

120 /
100 /

: v

o e
o d
/

IDD3 (uA)

20

VDD (V)

Figure 15-12. Ipp3 vS. VpD
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KS57C2408 MICROCONTROLLER ELECTRICAL DATA

(TA = 25 °C, fxt = 32 kHz)

55
ot 7
o 7

3.0 /

iy 7
/

1.5

1.0 —

0.5 =

IDD4 (LLA)

3 4 5 8
VDD (V)

Figure 15-13. Ipps vs. Vpp

‘0 (TA=25°C, fx = 4.2 MHz)

0.9

0.8

Q.7

0.6

0.5

IDDS (uA)

0.4

0.1

VDD (V)

Figure 15-14, Ipps vis. Vpp
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ELECTRICAL DATA KS57C2408 MICROCONTROLLER

IDD2 (MA)

(TA=25°C, CPU CLOCK =1x/4)

2.0

60V
1.5 [

v // {45V

0.5 / / 30V
=

05

[y

2 4 5
fx (MHz)

Figure 15-19. Ipp2 vs. Frequency (fx)

(CPU CLOCK = fx/4)

-
W/
|z

fx (MHz)
E-N

0.5

VDD

Figure 15-20. Frequency (fx} vs. Vpp
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KS57C2408 MICROCONTROLLER ELECTRICAL DATA

(TA=25°C, VDD =5 V)
2.5

o ||

T2
I

A

z—) 1.5 \

<

& AL

3 1.0 <

o T~

0 100 200 300 400 500 600 700 800 900 1000

RESISTOR (k)

Figure 15-21. Frequency (fx) vs. Resistor
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