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Figure 2. Block Diagram
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PSoC 4200-L Block Diagram

The PSoC 4200-L devices include extensive support for
programming, testing, debugging, and tracing both hardware
and firmware.

The ARM Serial_Wire Debug (SWD) interface supports all
programming and debug features of the device.

Complete debug-on-chip functionality enables full-device
debugging in the final system using the standard production
device. It does not require special interfaces, debugging pods,
simulators, or emulators. Only the standard programming
connections are required to fully support debug.

The PSoC Creator Integrated Development Environment (IDE)
provides fully integrated programming and debug support for
PSoC 4200-L devices. The SWD interface is fully compatible
with industry-standard third-party tools. The PSoC 4200-L family
provides a level of security not possible with multi-chip appli-
cation solutions or with microcontrollers. This is due to its ability

Document Number: 001-91686 Rev. *G

to disable debug features, robust flash protection, and because
it allows customer-proprietary functionality to be implemented in
on-chip programmable blocks.

The debug circuits are enabled by default and can only be
disabled in firmware. If not enabled, the only way to re-enable
them is to erase the entire device, clear flash protection, and
reprogram the device with new firmware that enables debugging.

Additionally, all device interfaces can be permanently disabled
(device security) for applications concerned about phishing
attacks due to a maliciously reprogrammed device or attempts to
defeat security by starting and interrupting flash programming
sequences. Because all programming, debug, and test inter-
faces are disabled when maximum device security is enabled,
PSoC 4200-L with device security enabled may not be returned
for failure analysis. This is a trade-off the PSoC 4200-L allows
the customer to make.
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Analog Multiplex Bus

The PSoC4200-L has two concentric analog buses (Analog Mux
Bus A and Analog Mux Bus B) that circumnavigate the periphery
of the chip. These buses can transport analog signals from any
pin to various analog blocks (including the opamps) and to the

CapSense blocks allowing, for instance, the ADC to monitor any
pin on the chip. These buses are independent and can also be
split into three independent sections. This allows one section to
be used for CapSense purposes, one for general analog signal
processing, and the third for general-purpose digital peripherals
and GPIO.

Four Opamps (CTBm Blocks)

The PSoC 4200-L has four opamps with Comparator modes,
which allow most common analog functions to be performed
on-chip eliminating external components; PGAs, voltage buffers,
filters, trans-impedance amplifiers, and other functions can be
realized with external passives saving power, cost, and space.
The on-chip opamps are designed with enough bandwidth to
drive the Sample-and-Hold circuit of the ADC without requiring
external buffering. The opamps can operate in the Deep Sleep
mode at very low power levels. The following diagram shows one
of two identical opamp pairs of the opamp subsystem.

Figure 5. ldentical Opamp Pairs in Opamp Subsystem

€<= Analog Mux Bus A
&= Analog Mux Bus B
€ To SAR ADC
€& To SARADC

norna
I nternal
:’; lrS)S; outo
P2 EQQ
|
P3 :QQ
P4 X !QQ
P5 Xt :99
P6 EQQ -ﬁe)mal
IQQ Out1
P7
)

The ovals in Figure 5 represent analog switches, which may be
controlled via user firmware, the SAR sequencer, or user-defined
programmable logic. The opamps (OAO and OA1) are configu-
rable via these switches to perform all standard opamp functions
with appropriate feedback components.

The opamps (OAO and OA1) are programmable and reconfigu-
rable to provide standard opamp functionality via switchable
feedback components, unity gain functionality for driving pins
directly, or for internal use (such as buffering SAR ADC inputs as
indicated in the diagram), or as true comparators.

The opamp inputs provide highly flexible connectivity and can
connect directly to dedicated pins or, via the analog mux buses,
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to any pin on the chip. Analog switch connectivity is controllable
by user firmware as well as user-defined programmable digital
state machines (implemented via UDBs).

The opamps operate in Deep Sleep mode at very low currents
allowing analog circuits to remain operational during Deep
Sleep.

Temperature Sensor

The PSoC 4200-L has one on-chip temperature sensor. This
consists of a diode, which is biased by a current source that can
be disabled to save power. The temperature sensor is connected
to the ADC, which digitizes the reading and produces a temper-
ature value using Cypress-supplied software that includes
calibration and linearization.

Low-power Comparators

The PSoC 4200-L has a pair of low-power comparators, which
can also operate in the Deep Sleep and Hibernate modes. This
allows the analog system blocks to be disabled while retaining
the ability to monitor external voltage levels during low-power
modes. The comparator outputs are normally synchronized to
avoid meta-stability unless operating in an asynchronous power
mode (Hibernate) where the system wake-up circuit is activated
by a comparator switch event.

Programmable Digital

Universal Digital Blocks (UDBs) and Port Interfaces

The PSoC 4200-L has eight UDBs; the UDB array also provides
a switched Digital System Interconnect (DSI) fabric that allows
signals from peripherals and ports to be routed to and through
the UDBs for communication and control. The UDB array is
shown in the following figure.

Figure 6. UDB Array
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Pinouts
The following is the pin list for the PSoC 4200-L.
124-BGA 68-QFN 64-TQFP 48-TQFP 48-TQFP-USB
Pin Name Pin Name Pin Name Pin Name Pin Name
H13 P0.0 42 P0.0 39 P0.0 28 P0.0 28 P0.0
H12 PO.1 43 PO.1 40 PO.1 29 P0O.1 29 PO.1
G13 P0.2 44 P0.2 41 P0.2 30 P0.2 30 P0.2
G12 P0.3 45 P0.3 42 P0.3 31 P0.3 31 P0.3
K10 VSSD
G11 P0.4 46 P0.4 43 P0.4 32 P0.4 32 P0.4
F13 P0.5 47 P0.5 44 P0.5 33 P0.5 33 P0O.5
F12 P0.6 48 P0.6 45 P0.6 34 P0.6 34 P0.6
F11 P0.7 49 P0.7 46 P0.7 35 P0.7 35 P0.7
E13 P8.0
E12 P8.1
E11 P8.2
D13 P8.3
D12 P8.4
C13 P8.5
C12 P8.6
B12 P8.7
Cc1 XRES 50 XRES 47 XRES 36 XRES 36 XRES
A12 VCCD 51 VCCD 48 VCCD 37 VCCD 37 VCCD
D10 VSSD 52 VSSD 49 VSSD 38 VSSD 38 VSSD
B13 VDDD 53 VDDD 50 VDDD 39 VDDD 39 VDDD
A13 VDDD 53 VDDD 50 VDDD 39 VDDD 39 VDDD
A11 P9.0
B11 P9.1
A10 P9.2
B10 P9.3
C10 P9.4
A9 P9.5
B9 P9.6
C9 P9.7
40 VDDA 40 VDDA
C8 P5.0 54 P5.0 51 P5.0
B8 P5.1 55 P5.1 52 P5.1
A8 P5.2 56 P5.2 53 P5.2
A7 P5.3 57 P5.3 54 P5.3
B7 P5.4 58 P5.4
c7 P5.5 59 P5.5 55 P5.5
A6 P5.6
B6 P5.7
A2 VDDA 60 VDDA 56 VDDA 40 VDDA 40 VDDA
B2 VDDA 60 VDDA 56 VDDA 40 VDDA 40 VDDA

Document Number: 001-91686 Rev. *G

Page 10 of 46




CYPRESS

¢

PSoC® 4: PSoC 4200-L Family
Datasheet

Embedded in Tomorrow™

Development Support

The PSoC 4200-L family has a rich set of documentation, devel-
opment tools, and online resources to assist you during your
development process. Visit www.cypress.com/go/psoc4 to find
out more.

Documentation

A suite of documentation supports the PSoC 4200-L family to
ensure that you can find answers to your questions quickly. This
section contains a list of some of the key documents.

Software User Guide: A step-by-step guide for using PSoC
Creator. The software user guide shows you how the PSoC
Creator build process works in detail, how to use source control
with PSoC Creator, and much more.

Component Datasheets: The flexibility of PSoC allows the
creation of new peripherals (components) long after the device
has gone into production. Component data sheets provide all of
the information needed to select and use a particular component,
including a functional description, API documentation, example
code, and AC/DC specifications.

Document Number: 001-91686 Rev. *G

Application Notes: PSoC application notes discuss a particular
application of PSoC in depth; examples include brushless DC
motor control and on-chip filtering. Application notes often
include example projects in addition to the application note
document.

Technical Reference Manual: The Technical Reference Manual
(TRM) contains all the technical detail you need to use a PSoC
device, including a complete description of all PSoC registers.

Online

In addition to print documentation, the Cypress PSoC forums
connect you with fellow PSoC users and experts in PSoC from
around the world, 24 hours a day, 7 days a week.

Tools

With industry standard cores, programming, and debugging
interfaces, the PSoC 4200-L family is part of a development tool
ecosystem. Visit us at www.cypress.com/go/psoccreator for the
latest information on the revolutionary, easy to use PSoC Creator
IDE, supported third party compilers, programmers, debuggers,
and development kits.
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Table 2. DC Specifications

PSoC® 4: PSoC 4200-L Family

Datasheet

Spec |ID# Parameter Description Min Typ Max Units |Details /Conditions
SID23 lop1s I°C wakeup, WDT, and Comparators on. - 24 29 mA  |Vpp=1.7110 1.89,
Regulator Off. 12 MHz
SID24 lob1g I°C wakeup, WDT, and Comparators on. - 23 2.8 mA |Vpp=1.8to5.5, 12
MHz
Deep Sleep Mode, —40 °C to + 60 °C
SID30 Ipp2s I°C wakeup and WDT on. Regulator Off.| - - 13.5 WA |Vpp =1.71101.89
SID31 Ibp2s I°C wakeup and WDT on. - 1.3 20.0 MA  |Vpp=1.8t03.6
SID32 lop27 I°C wakeup and WDT on. - - 20.0 MA  |Vpp=3.6t05.5
Deep Sleep Mode, +85 °C
SID33 Ibp2s I°C wakeup and WDT on. Regulator Off.| - - 45.0 MA  |Vpp=1.71101.89
SID34 Ipp2g I°C wakeup and WDT on. - 15 60.0 MA  |Vpp=1.8103.6
SID35 Iop3so I°C wakeup and WDT on. - - 45.0 MA  |Vpp=361t05.5
Hibernate Mode, —40 °C to + 60 °C
SID39 lpp34 Regulator Off. - - 1123 nA |Vpp=1.711t01.89
SID40 Ibp3s - 150 1600 nA  |Vpp=1.8t03.6
SID41 Ibb3s - - 1600 nA |Vpp=3.6tob5.5
Hibernate Mode, +85 °C
SID42 Ipp37 Regulator Off. - - 4142 nA |Vpp=1.711t01.89
SID43 Ipp3s - - 9700 nA |Vpp=1.81t03.6
SiD44 Ibp3g - - 10,400 nA  |Vpp=3.6t055
Stop Mode
SID304 Ibp43A Stop Mode current; Vpp = 3.6 V - 20 659 nA |T=-40°Cto+60°C
SID304A Ipp4a3s Stop Mode current; Vpp = 3.6 V - - 1810 nA |T=+85°C
XRES current
SID307 Ipb xR Supply current while XRES (Active Low) - 2 5 mA
asserted
Table 3. AC Specifications
Details/
Spec ID# Parameter Description Min Typ Max Units Conditions
SID48 Fcpu CPU frequency DC - 48 MHz [1.71<Vpp<5.5
SID49 TsLEEP Wakeup from sleep mode - 0 - ps | Guaranteed by
characterization
SID50 ToEEPSLEEP Wakeup from Deep Sleep mode - - 25 Ms | 24-MHz IMO.
Guaranteed by
characterization
SID51 THIBERNATE Wakeup from Hibernate mode - - 0.7 ms | Guaranteed by
characterization
SID51A Tstop Wakeup from Stop mode - - 1.9 ms | Guaranteed by
characterization
SID52 TRESETWIDTH External reset pulse width 1 - - Ms | Guaranteed by
characterization
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Table 5. GPIO AC Specifications
(Guaranteed by Characterization)[3]
Details/
Spec ID# Parameter Description Min Typ Max Units Conditions
SID70 TRISEF Rise time in fast strong mode 2 - 12 ns 3.3V Vppp,
Cload = 25 pF
SID71 TEALLF Fall time in fast strong mode 2 - 12 ns 3.3V Vppp,
Cload = 25 pF
SID72 TriSES Rise time in slow strong mode 10 - 60 ns 3.3V Vppp,
Cload = 25 pF
SID73 TEaLLS Fall time in slow strong mode 10 - 60 ns 3.3V Vppp,
Cload = 25 pF
SID74 FepiouTt GPIO Fout;3.3 V< Vppp<5.5 V. Fast - - 33 MHz  |90/10%, 25 pF
strong mode. load, 60/40 duty
cycle
SID75 FepiouT2 GPIO Fout;1.7 V< Vppp< 3.3 V. Fast - - 16.7 MHz  |90/10%, 25 pF
strong mode. load, 60/40 duty
cycle
SID76 FepiouTs GPIO Fout;3.3 V <Vppp<5.5V. Slow - - 7 MHz  |90/10%, 25 pF
strong mode. load, 60/40 duty
cycle
SID245 FepiouTs GPIO Fout;1.7 V < Vppp < 3.3 V. Slow - - 3.5 MHz  |90/10%, 25 pF
strong mode. load, 60/40 duty
cycle
SID246 Ferioin GPIO input operating frequency; - - 48 MHz  |90/10% Vo
171V <Vppp<5.5V
XRES
Table 6. XRES DC Specifications
Details/
Spec ID# Parameter Description Min Typ Max Units Conditions
SID77 ViH Input voltage high threshold 0.7 x - - \Y, CMOS Input
Vbbb
SID78 Vi Input voltage low threshold - - 0.3 x \Y, CMOS Input
Vbbb
SID79 RpuLLup Pull-up resistor 3.5 5.6 8.5 kQ
SID80 CiNn Input capacitance - 3 - pF
SID81 VHYSXRES Input voltage hysteresis - 100 - mV | Guaranteed by
characterization
SID82 IpiopE Current through protection diode to - - 100 MA | Guaranteed by
Voop/Vss characterization
Table 7. XRES AC Specifications
Details/
Spec ID# Parameter Description Min Typ Max Units Conditions
SID83 TrReseTwiDTH | Reset pulse width 1 - - us Guaranteed by
characterization
Note

3. Simultaneous switching transitions on many fully-loaded GPIO pins may cause ground perturbations depending on several factors including PCB and decoupling
capacitor design. For applications that are very sensitive to ground perturbations, the slower GPIO slew rate setting may be used.
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Table 8. Opamp Specifications
(Guaranteed by Characterization) (continued)

Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SID295 VN3 Input referred, 10kHz, power = high - 28 - nV/rtHz
SID296 VNa Input referred, 100kHz, power = high| - 15 - nV/rtHz
SID297 Cload Stable up to maximum load. Perfor- - - 125 pF
mance specs at 50 pF.
SID298 Slew_rate Cload =50 pF, Power = High, Vppa > 6 - - Vius
27V
SID299 T_op_wake From disable to enable, no external — 25 - us
RC dominating
SID299A OL_GAIN Open Loop Gain - 90 - dB
Comp_mode Comparator mode; 50 mV drive, - - -
Trise = Ttanl (@pProx.)
SID300 Trp1 Response time; power = high - 150 - ns
SID301 Tpp2 Response time; power = medium - 400 - ns
SID302 Tep3 Response time; power = low - 2000 - ns
SID303 Vhyst_op Hysteresis - 10 - mV
Deep Sleep Mode Mode 2 is lowest currentrange. Mode Deep Sleep mode Vppp =
1 has higher GBW. 2.7 V.
SID_DS_1 |IDD_HI_M1 Mode 1, High current - 1400 - MA  |25°C
SID_DS 2 |IDD_MED_M1 |Mode 1, Medium current - 700 - MA  |25°C
SID DS 3 |(IDD_LOW_M1 |Mode 1, Low current - 200 - MA [25°C
SID_DS 4 |(IDD_HI_M2 Mode 2, High current - 120 - MA  [25°C
SID_DS 5 |IDD_MED_M2 |Mode 2, Medium current - 60 - MA  |25°C
SID_DS 6 |IDD_LOW_M2 [Mode 2, Low current - 15 - MA  |25°C
SID_DS_7 |GBW_HI_M1 Mode 1, High current - 4 - MHz |20-pF load, no DC load
0.2Vto VDDA'1 SV
SID_DS_8 |GBW_MED_M1 |Mode 1, Medium current - 2 - MHz |20-pF load, no DC load
0.2Vto VDDA'1 SV
SID_DS 9 |GBW_LOW_M1 [Mode 1, Low current - 0.5 - MHz |20-pF load, no DC load
0.2Vto VDDA'1 SV
SID_DS_10 |GBW_HI_M2 Mode 2, High current - 0.5 - MHz |20-pF load, no DC load
0.2Vto VDDA'1 SV
SID_DS_11 |GBW_MED_M2 |Mode 2, Medium current - 0.2 - MHz |20-pF load, no DC load
0.2Vto VDDA'1 SV
SID_DS_12 |GBW_LOW_M2 |Mode 2, Low current - 0.1 - MHz |20-pF load, no DC load
0.2Vto VDDA'1 SV
SID_DS_13 |VOS_HI_M1 Mode 1, High current - 5 - mV  [With trim 25 °C, 0.2 V to
Vppa-1.5V
SID_DS_14 |VOS_MED_M1 |Mode 1, Medium current - 5 - mV  [With trim 25 °C, 0.2 V to
Vppa-1.5V
SID_DS_15|VOS_LOW_M2 |Mode 1, Low current - 5 - mV  |With trim 25 °C, 0.2 V to
Vppa-1.5V
SID_DS_16 |VOS_HI_M2 Mode 2, High current - 5 - mV  [With trim 25 °C, 0.2 V to
Vppa-1.5V
SID_DS_17 |VOS_MED_M2 |Mode 2, Medium current - 5 - mV  [With trim 25 °C, 0.2 V to
Vppa-1.5V
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Table 8. Opamp Specifications
(Guaranteed by Characterization) (continued)

Spec ID# Parameter Description Min Typ Max | Units Details/Conditions
SID_DS 18 [VOS LOW_M2 |Mode 2, Low current - 5 - mV  |With trim 25 °C, 0.2 V to
Vppa-1.5V
SID_DS 19 [IOUT_HI_M! Mode 1, High current - 10 - mA |Outputis 0.5V to
Vppa-0.5V
SID_DS 20 {IOUT_MED_M1 |Mode 1, Medium current - 10 - mA |Outputis 0.5V to
Vppa-0.5V
SID_DS 21 [IOUT_LOW_M1 |Mode 1, Low current - 4 - mA |Outputis 0.5V to
Vppa-0.5V
SID_DS 22 (IOUT_HI_M2 Mode 2, High current - 1 - mA |Outputis 0.5V to
Vppa-0.5V
SID_DS 23 (IOU_MED_M2 |Mode 2, Medium current - 1 - mA |Outputis 0.5V to
Vppa-0.5V
SID_DS 24 (IOU_LOW_M2 |Mode 2, Low current - 0.5 - mA |Outputis 0.5V to
Vppa-0.5V
Comparator
Table 9. Comparator DC Specifications
Spec ID# Parameter Description Min | Typ Max Units Details/Conditions
SID85 VOFESET2 Input offset voltage. Custom trim. - - 4 mV
Common mode voltage range from 0
to VDD'1 .
SID85A VOFFSET3 Input offset voltage. Ultra low-power - +12 - mV  |Vppp 22.2V for Temp <
mode. 0°C, Vppp 2 1.8V for
Temp>0°C
SID86 Vuvst Hysteresis when enabled. Common - 10 35 mV |Guaranteed by character-
mode voltage range from 0 to Vpp -1. ization
SID87 Viem1 Input common mode voltage in 0 - Vpop — V  |Modes 1 and 2.
normal mode 0.2
SID247 Viemz Input common mode voltage in low 0 - Vpop \Y,
power mode
SID247A Vicmz Input common mode voltage in ultra 0 - Vppp — V  |Vppp 22.2V for Temp <
low power mode 1.15 0°C, Vppp 2 1.8V for
Temp>0°C
SID88 CMRR Common mode rejection ratio 50 - - dB |Vppp=2.7 V. Guaranteed
by characterization
SID88A CMRR Common mode rejection ratio 42 - - dB |Vppp<2.7 V. Guaranteed
by characterization
SID89 lempi Block current, normal mode - 280 400 MA | Guaranteed by character-
ization
SID248 lcmp2 Block current, low power mode - 50 100 MA  |Guaranteed by character-
ization
SID259 lemp3 Block current, ultra low power mode - 6 28 MA |Guaranteed by character-
ization, Vppp 2 2.2 V for
Temp<0 °C,Vppp21.8V
forTemp>0"°
SID90 Zowp DC input impedance of comparator 35 - - MQ |Guaranteed by character-

ization
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LCD Direct Drive

Table 18. LCD Direct Drive DC Specifications
(Guaranteed by Characterization)

Spec ID# Parameter Description Min Typ Max | Units | Details/Conditions
SID154 l.coLow Operating current in low power mode - 5 - MA |16 x 4 small segment
disp. at 50 Hz
SID155 CLcpcap LCD capacitance per segment/common - 500 5000 pF |Guaranteed by Design
driver
SID156 LCDoFFSET Long-term segment offset - 20 - mV
SID157 I.cpop1 PWM Mode current. 5-V bias. - 0.6 - mA |32 x 4 segments.
24-MHz IMO 50 Hz, 25 °C
SID158 IL.cpop2 PWM Mode current. 3.3-V bias. - 0.5 - mA |32 x 4 segments.
24-MHz IMO. 50 Hz, 25 °C
Table 19. LCD Direct Drive AC Specifications
(Guaranteed by Characterization)
Spec ID# Parameter Description Min Typ Max | Units | Details/Conditions
SID159 FiLco LCD frame rate 10 50 150 Hz
Table 20. Fixed UART DC Specifications
(Guaranteed by Characterization)
Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SID160 luaRT1 Block current consumption at - 9 55 pA
100 Kbits/sec
SID161 luarT2 Block current consumption at - - 312 pA
1000 Kbits/sec
Table 21. Fixed UART AC Specifications
(Guaranteed by Characterization)
Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SID162 FuarT Bit rate - - 1 Mbps
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SWD Interface
Table 32. SWD Interface Specifications

Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SID213 F_SWDCLK1 33V<Vpp<5h5V - - 14 MHz |SWDCLK < 1/3 CPU
clock frequency
SiD214 F_SWDCLK2 171V <Vpp<33V - - 7 MHz |SWDCLK < 1/3 CPU
clock frequency
SID215 T_SWDI_SETUP |T = 1/f SWDCLK 0.25*T - - ns Guaranteed by
characterization
SID216 T_SWDI_HOLD |T = 1/f SWDCLK 0.25*T - - ns Guaranteed by
characterization
SID217 T_SWDO_VALID |T = 1/f SWDCLK - - 0.5*T ns Guaranteed by
characterization
SID217A |T_SWDO_HOLD (T = 1/f SWDCLK 1 - - ns Guaranteed by
characterization
Internal Main Oscillator
Table 33. IMO DC Specifications
(Guaranteed by Design)
Spec ID# Parameter Description Min Typ Max Units | Details/Conditions
SID218 limo1 IMO operating current at 48 MHz - - 1000 MA
SID219 limo2 IMO operating current at 24 MHz - - 325 MA
SID220 limos IMO operating current at 12 MHz - - 225 MA
SiD221 limoa IMO operating current at 6 MHz - - 180 HA
SID222 limos IMO operating current at 3 MHz - - 150 MA
Table 34. IMO AC Specifications
Spec ID# Parameter Description Min Typ Max Units | Details/Conditions
SID223 FimMoToL1 Frequency variation from 3 to - - 2 %
48 MHz
SID226 TSTARTIMO IMO startup time - - 12 us
SID227 TJITRMSIMO1 RMS Jitter at 3 MHz - 156 - ps
SID228 T JITRMSIMO2 RMS Jitter at 24 MHz - 145 - ps
SID229 TJITRMSIMO3 RMS Jitter at 48 MHz - 139 - ps
Internal Low-Speed Oscillator
Table 35. ILO DC Specifications
(Guaranteed by Design)
Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SID231 liLo1 ILO operating current at 32 kHz - 0.3 1.05 pA Guaranteed by
Characterization
SID233 liLoLEAK ILO leakage current - 2 15 nA Guaranteed by
Design
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Table 36. ILO AC Specifications

Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SID234 TSTARTILO1 ILO startup time - - 2 ms Guaranteed by charac-
terization
SID236 TiLopbuTy ILO duty cycle 40 50 60 % Guaranteed by charac-
terization
SID237 FiLoTRIM1 32 kHz trimmed frequency 15 32 50 kHz  |¥60% with trim.
Table 37. PLL DC Specifications
Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SID410 IDD_PLL 48 In =3 MHz, Out = 48 MHz - 530 610 MA
SID411 IDD_PLL_24 In = 3 MHz, Out = 24 MHz - 300 405 MA
Table 38. PLL AC Specifications
Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SID412 FpLLIN PLL input frequency 1 - 48 MHz
SID413 FpLuNT PLL intermediate frequency; 1 - 3 MHz
prescaler out
SID414 FpLLvco VCO output frequency before 22.5 - 104 MHz
post-divide
SID415 Divwco VCO Output post-divider range; 1 - 8 -
PLL output frequency is
FppLvco/Divveo
SID416 PLLlocktime Lock time at startup - - 250 us
SID417 Jperiod_1 Period jitter for VCO > 67 MHz - - 150 ps Guaranteed By Design
SID416A |Jperiod_2 Period jitter for VCO < 67 MHz - - 200 ps Guaranteed By Design
Table 39. External Clock Specifications
Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SID305 ExtClkFreq External Clock input Frequency 0 - 48 MHz |Guaranteed by
characterization
SID306 ExtClkDuty Duty cycle; Measured at Vpp/o 45 - 55 % Guaranteed by
characterization
Table 40. Watch Crystal Oscillator (WCO) Specifications
Spec ID# Parameter Description Min ‘ Typ ‘ Max ‘ Units ‘ Details / Conditions
IMO WCO-PLL calibrated mode
SID330 IMOWCO1 Frequency variation with IMO setto | —0.6 - 0.6 % Does notinclude WCO
3 MHz tolerance
SID331 IMOWCO2 Frequency variation with IMO setto | —0.4 - 0.4 % Does notinclude WCO
5 MHZ tolerance
SID332 IMOWCO3 Frequency variation with IMO setto | —0.3 - 0.3 % Does notinclude WCO
7 or 9 MHZ tolerance
SID333 IMOWCO4 All other IMO frequency settings -0.2 - 0.2 % Does notinclude WCO

tolerance
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Table 40. Watch Crystal Oscillator (WCO) Specifications

Spec ID#

Parameter ‘

Description

‘ Min ‘ Typ ‘ Max ‘Units ‘Details/Conditions

WCO Specifications

SID398 FWCO Crystal frequency - 32.768 - kHz

SID399 FTOL Frequency tolerance - 50 250 ppm |With 20-ppm crystal.

SID400 ESR Equivalent series resistance - 50 - kQ

SID401 PD Drive Level - - 1 pW

SID402 TSTART Startup time - - 500 ms

SID403 CL Crystal load capacitance 6 - 12.5 pF

SID404 Co Crystal shunt capacitance - 1.35 - pF

SID405 IWCO1 Operating current (high power - - 8 uA

mode)
Table 41. External Crystal Oscillator (ECO) Specifications
Spec ID# Parameter Description Min Typ Max Units Details/Conditions

SID316 IECO1 Block operating current - - 1.5 mA

SID317 FECO Crystal frequency range 4 - 33 MHz

Table 42. UDB AC Specifications

(Guaranteed by Characterization)

Spec ID# Parameter ‘ Description | Min ‘ Typ ‘ Max Units | Details/Conditions

Datapath performance

S1D249 FmaXx-TIMER Max frequency of 16-bit timer in a - 48 MHz
UDB pair

SID250 FMAX-ADDER Max frequency of 16-bit adder in a - 48 MHz
UDB pair

SID251 Fmax_cre Max frequency of 16-bit CRC/PRS in - 48 MHz
a UDB pair

PLD Performance in UDB

SID252 Fmax pLD Max frequency of 2-pass PLD - 48 MHz

- function in a UDB pair

Clock to Output Performance

SID253 TcLk_ouT _ubB1 Prop. delay for clock in to data out at 15 - ns
25 °C, Typ.

SID254 TcLk_ouT ubB2 Prop. delay for clock in to data out, 25 - ns
Worst case.
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Table 46. SIO Specifications

Spec ID#| Parameter Description Min ‘ Typ ‘ Max ‘ Units ‘ Details / Conditions

SIO DC Specifications

SID330 |V Input voltage high threshold 0.7*vDD - - V |CMOS input; with respect

to Vppio
SID331 |V|_ Input voltage low threshold - - 0.3*vDD V |CMOS input; with respect
to Vppio

SID332 |V Differential input mode high Vr+0.2 - - V | Vris the SIO reference
voltage; hysteresis disabled voltage

SID333 |V|_ Differential input mode low - - Vr-0.2 V | Vris the SIO reference
voltage, hysteresis disabled voltage

SID334  |Vpon Output high voltage in unregu- |(VDDIO-0.4| - - V |log=4 mA, Vpp =33V
lated mode

SID335 |Vpn Output high voltage in regulated | Vr-0.65 - Vr+0.2 V |log=1mA
mode

SID336 |Von Output high voltage in regulated | Vr-0.3 - Vr+0.2 V  |log=0.1 mA
mode

SID337 |V, Output low voltage - - 0.8 V' |Vppio =33V, Ig.=25mA

SID338 VOL Output low voltage - - 0.4 \% VDD|O =18V, lOL =4 mA

SID339 |Vinref Input voltage reference 0.48 - 10.52*vDDIO| V

SID340 |Voutref Output voltage reference 1 - VDDIO-1 V  |Vppio>3.3
(regulated mode)

SID341 | Voutref Output voltage reference 1 - VDDIO-0.5 | V |Vppio<3.3
(regulated mode)

SID342 |RpyLLup Pull-up resistor 3.5 5.6 8.5 kQ

SID343  |RpyLLpowN Pull-down resistor 3.5 5.6 8.5 kQ

SID344 ||, Input leakage current (absolute - - 14 nA V|4 = Vppsio; 25 °C
value)

SID345 | Input leakage current (absolute - - 10 nA |Vi4 > Vppsio; 25 °C
value)

SID346 |C\n Input capacitance - - 7 pF

SID347 |VHYST-Single |Hysteresis in single-ended mode - 40 - mV

SID348 |VHYST_Diff Hysteresis in differential mode - 35 - mV

SID349 |IpiopE Current through protection diode - - 100 MA
to VDDNSS

SIO AC Specifications (Guaranteed By Design)

SID350 |TRriser Rise time in Fast Strong mode - - 12 ns |[3.3-V Vpp, Cload = 25 pF

SID351 | TRaLLF Fall time in Fast Strong mode - - 12 ns |[3.3-V Vpp, Cload = 25 pF

SID352 |Trises Rise time in Slow Strong mode - - 75 ns |[3.3-V Vpp, Cload = 25 pF

SID353  |TraLLs Fall time in Slow Strong mode - - 70 ns |3.3-V Vpp, Cload = 25 pF

SID354  |FgiouT1 SIO Fout; Unregulated, Fast - - 33 MHz |3.3-V £Vpp<5.5V, 25 pF.
Strong mode Guaranteed by design.

SID355 |Fgiout2 SIO Fout; Unregulated, Fast - - 16 MHz |1.71-V =Vpp<3.3V, 25 pF
Strong mode

SID356 |FgiouTs SI0 Fout; Regulated, Fast Strong - - 20 MHz |3.3-V £Vpp<5.5V, 25 pF
mode

SID357 |FsiouTta SI0 Fout; Regulated, Fast Strong - - 10 MHz |1.71V<Vpp<3.3V,25pF
mode
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Table 46. SIO Specifications (continued)

Spec ID#| Parameter Description Min Typ Max Units Details / Conditions

SID358 |FsiouTts SIO Fout; Unregulated, Slow - - 5 MHz |3.3V <Vpp=<5.5V,25pF
Strong mode.

SID359  |FgiouTa SI0 Fout, Unregulated, Slow - - 3.5 MHz (1.71V<Vpp<3.3V, 25pF
Strong mode.

SID360 |FgsiouTs SIO Fout, Regulated, Slow - - 25 MHz [1.7V <Vpp<5.5V, 25 pF
Strong mode.

SID361  |Fgpioin GPIO input operating - - 48 MHz |1.71V=sVpp <55V
frequency;1.71V <Vpp <55V

Table 47. CAN Specifications

Spec ID#| Parameter Description Min Typ Max Units Details / Conditions

SID420 |IDD_CAN Block current consumption - - 200 uA

SID421 |CAN_bits CAN Bit rate (Min 8-MHz clock) - - 1 Mbps
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Ordering Information
The PSoC 4200-L family part numbers and features are listed in the following table.
Table 48. PSoC 4200-L Ordering Information
Features Package
z e
> =3 . £ = 8 g 2 % o
S z| 3| 3| 2 2 8 <| 8| 8| ¥| & I R
g = & 2| | 8 ¢ 38 S E| 2| 2| 2| 3 2o o 58
8 ol ¢ 2| 5| g| §| = ol el 2| 21 2 S| & | Kl 2 =
ol I 5 3 | 8| | 8| = 3 3| 8| g
O Q = ~f o a| © <
% o (&) i ] = D
=
CYB8C4246AZI-L423 | 48 | 64 8 8 2 1 v | 1000 ksps | 2 8 3 - - 138 | v - - -
CY8C4246AZI-L433 | 48 | 64 8 8 2 - — | 1000 ksps | 2 8 3 v - 138 | v - - -
4246 CY8C4246AZI-L435 | 48 | 64 8 8 2 - — | 1000 ksps | 2 8 4 v - | 53 - | v - -
CY8C4246AZI-L445 | 48 | 64 8 8 2 2 v | 1000 ksps | 2 8 4 v - | 53 - | v - -
CY8C4246LTI-L445 | 48 | 64 8 8 2 2 v | 1000 ksps | 2 8 4 v - | 57 - - | v -
CY8C4247AZI-L423 | 48 | 128 | 16 8 2 1 v | 1000 ksps | 2 8 3 - - 138 | v - - -
CY8C4247AZI-L433 | 48 | 128 | 16 8 2 - — | 1000 ksps | 2 8 3 v - 138 | v - - -
CY8C4247AZI-L445 | 48 | 128 | 16 8 2 2 v | 1000 ksps | 2 8 4 v - | 53 - | v - -
CY8C4247LTI-L445 | 48 | 128 | 16 8 2 2 v | 1000 ksps | 2 8 4 v - | 57 - - | v -
CY8C4247AZI-L475 | 48 | 128 | 16 8 4 2 — | 1000 ksps | 2 8 4 v - | 53 - | v - -
424t CY8C4247LTI-L475 | 48 | 128 | 16 8 4 2 — | 1000 ksps | 2 8 4 v - | 57 - - | v -
CY8C4247BZI-L479 | 48 | 128 | 16 8 4 2 — | 1000 ksps | 2 8 4 v - | 98 - - - | v
CY8C4247AZI-L485 | 48 | 128 | 16 8 4 2 v | 1000 ksps | 2 8 4 v | v | 53 - | v - -
CY8C4247LTI-L485 | 48 | 128 | 16 8 4 2 v | 1000 ksps | 2 8 4 vV | v | 57 - - | v -
CY8C4247BZI-L489 | 48 | 128 | 16 8 4 2 v | 1000 ksps | 2 8 4 vV | v | 98 - - - | v
CY8C4248BZI-L469 | 48 | 256 | 32 8 4 — — | 1000 ksps | 2 8 4 - - | 96 - - - v
CYB8C4248AZI-L475 | 48 | 256 | 32 8 4 2 — | 1000 ksps | 2 8 4 v - | 583 - | v - -
CY8C4248LTI-L475 | 48 | 256 | 32 8 4 2 — | 1000 ksps | 2 8 4 v - | 57 - - | v -
4248 | CY8C4248BZI-L479 | 48 | 256 | 32 8 4 2 — | 1000 ksps | 2 8 4 v - | 98 - - - | v
CY8C4248AZI-L485 | 48 | 256 | 32 8 4 2 v | 1000 ksps | 2 8 4 v | v | 53 - | v - -
CY8C4248LTI-L485 | 48 | 256 | 32 8 4 2 v | 1000 ksps | 2 8 4 vV | v | 57 - - | v -
CY8C4248BZI-L489 | 48 | 256 | 32 8 4 2 v | 1000 ksps | 2 8 4 v | v | 98 - - - | Vv
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Table 52. Acronyms Used in this Document (continued)

Table 52. Acronyms Used in this Document (continued)

Document Number: 001-91686 Rev. *G

Acronym Description Acronym Description
PC program counter SWv single-wire viewer
PCB printed circuit board D transaction descriptor, see also DMA
PGA programmable gain amplifier THD total harmonic distortion
PHUB peripheral hub TIA transimpedance amplifier
PHY physical layer TRM technical reference manual
PICU port interrupt control unit TTL transistor-transistor logic
PLA programmable logic array X transmit
PLD programmable logic device, see also PAL UART Universal Asynchronous Transmitter Receiver, a
PLL phase-locked loop communications protocol
PMDD package material declaration data sheet ubs universal digital block
POR power-on reset USB Universal Serial Bus
PRES precise power-on reset USBIO ;J%%gr;lét:toutput, PSoC pins used to connect to
PRS pseudo random sequence VDAC voltage DAC, see also DAC, IDAC
PS port read data register WDT watchdog timer
PSoC® Programmable System-on-Chip™ WOL write once latch, see also NVL
PSRR power supply rejection ratio WRES watchdog timer reset
PWM pulse-width modulator XRES external reset /O pin
RAM random-access memory XTAL crystal
RISC reduced-instruction-set computing
RMS root-mean-square
RTC real-time clock
RTL register transfer language
RTR remote transmission request
RX receive
SAR successive approximation register
SC/CT switched capacitor/continuous time
SCL I2C serial clock
SDA I°C serial data
S/H sample and hold
SINAD signal to noise and distortion ratio
SIO special input/output, GPIO with advanced
features. See GPIO.
SOC start of conversion
SOF start of frame
SPI Serial Peripheral Interface, a communications
protocol
SR slew rate
SRAM static random access memory
SRES software reset
SWD serial wire debug, a test protocol
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Document Conventions

Units of Measure
Table 53. Units of Measure

Symbol Unit of Measure
°C degrees Celsius
dB decibel
fF femto farad
Hz hertz
KB 1024 bytes
kbps kilobits per second
Khr kilohour
kHz kilohertz
kQ kilo ohm
ksps kilosamples per second
LSB least significant bit
Mbps megabits per second
MHz megahertz
MQ mega-ohm
Msps megasamples per second
MA microampere
uF microfarad
puH microhenry
us microsecond
A% microvolt
pwW microwatt
mA milliampere
ms millisecond
mV millivolt
nA nanoampere
ns nanosecond
nV nanovolt
Q ohm
pF picofarad
ppm parts per million
ps picosecond
S second
sps samples per second
sqrtHz square root of hertz
\% volt
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Changed datasheet status to Final.

Updated max values for SID6, SID7, SID8, SID9, SID31, SID32, SID34, SID35,
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